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ADVERTISEMENT. 


Thirty -five  years  ago  I  purchased  of  the  late 
William  "Wilkins,  Esq.,  the  copyright  and  copies  of 
his  translation  of  the  four  books  of  Vitruvius's  Civil 
Architecture,  to  which  is  attached  an*  Inquiry  into 
the  Principles  of  Beauty  in  Grecian  Architecture, 
written  for  this  work  by  the  Eight  Hon.  the  Earl 
of  Aberdeen.  This  introduction  was  printed  and 
published  separately  through  another  publisher,  and 
although  this  separate  publication  was  at  that  time 
injurious  to  my  interest,  yet  I  did  not  complain, 
knowing  the  great  value  of  the  Inquiry  to  the  public 
as  a  work  on  art,  and  its  issue  being  made  in  a 
convenient  form  for  the  use  of  those  admiring  classic 
art. 

The  publication  of  this  separate  inquiry  being  seven 
shillings,  much  too  high  in  price  for  purchase  by  the 
numerous  students  desirous  of  the  study  of  it,  I  have 
been  induced   to   add   it   to  my  series  in  a  shilling 
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ADVERTISEMENT. 


volume,  first  apprising  the  noble  author  of  my  inten- 
tion of  doing  so,  and  asking  for  any  suggestion  his 
Lordship  might  be  disposed  to  make ;  but  receiving 
no  reply,  it  is  presumed  that  none  can  be  made;  and 
as  I  have  had  it  carefully  read  in  its  passing  through 
the  press,  it  is  anticipated  that  it  will  be  found 
correct,  and  that  it  will  moreover,  from  its  very 
convenient  size  and  price,  be  well  received  by  all 
admirers  of  Grecian  Architecture. 


JOHN  WEALE. 
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PRINCIPLES   OF   BEAUTY 

GRECIAN    ARCHITECTURE. 


All  nations,  in  the  most  advanced  state  of  civili- 
sation, have  been  unanimous  in  their  admiration  of 
Grecian  architecture ;  and,  indeed,  such  admiration 
appears  to  have  been  generally  considered  as  insepa- 
rable from  the  existence  of  real  taste  and  knowledge 
in  the  art.  An  endeavour,  therefore,  to  trace  the 
causes  of  this  unanimity,  and  to  ascertain  the  prin- 
ciples on  which  it  is  founded,  may  form  the  subject  of 
an  interesting  inquiry,  more  especially  as  it  is  in  some 
degree  doubtful  whether  the  sentiment  be  excited  in 
us  by  any  qualities  or  properties  peculiar  to  the  style 
itself,  operating  previously  to  the  intervention  of  the 
judgment,  or  whether  it  be  not  the  effect  of  intellectual 
association  only.  By  intellectual  association  I  mean 
the  union  of  such  ideas  as  the  imagination  has  origin- 
ally presented  to  the  mind,  and  of  such  as  the  under- 
standing has  finally  combined,  after  having  compared 
them  with  each  other.  This  species  of  association  is, 
consequently,  never  to  be  confounded  with  that  which 
may  be  called  sensible  association,  by  which  ideas,  in 
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childhood  always,  and  often  at  a  more  advanced  age, 
are  admitted  without  scrutiny,  and  combined  without 
reflection.  If,  then,  admiration  of  Grecian  architecture 
result  from  intellectual  association,  it  will  be  found  to 
exist  only  among  men  of  knowledge;  and  its  just  pro- 
portion will  be  determined  by  those  whose  taste  is  the 
most  cultivated,  aiid  whose  science  is  the  most  exten- 
sive :  but  if  there  be  some  intrinsic  charm,  some  pecu- 
liar grace,  which  is  necessarily  acknowledged  and  felt 
by  all  mankind ;  we  then  must  look  for  some  more 
general  principle,  which  will  accommodate  itself  to  this 
more  general  feeling. 

It  seems  impossible  that  we  should  contemplate 
any  remains  of  Grecian  taste  and  science,  of  whatever 
description  they  may  be,  without  at  the  same  time 
adverting  to  other  monuments  of  other  arts,  and  con- 
necting them  in  the  mind  with  those  which  are  imme- 
diately before  us.  In  vain  would  we  believe  that  we 
admire  them  as  if  they  stood  insulated  and  alone, 
while  association  is  softening  every  defect  and  enhanc- 
ing every  beauty — while  memory  is  retracing  the  most 
affecting  scenes — or  while  fancy  is  grouping  the  most 
interesting  objects.  We  can  scarcely  deny,  then,  that 
the  pleasure  which  is  derived  from  surveying  the 
ancient  models  of  Grecian  architecture  is  incalculably 
heightened  by  ideas  connected  with  learning,  with 
science,  and  with  art ;  accompanied,  as  they  ever  must 
be,  by  all  the  nameless  charms  which  imagination 
combines  with  the  history  of  the  Greeks,  and  which  it 
throws  over  all  their  productions.  It  is  probable,  never- 
theless, that  their  buildings  possess  certain  qualities 
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which  affect  us  independently  of  all  these  associations, 
and  which,  even  without  them,  fail  not  to  produce  in 
us  sentiments  of  admiration  and  feelings  of  delight. 

Before  I  proceed,  however,  to  inquire  into  the  causes 
of  this  attraction,  with  a  view  more  particularly  to  trace 
the  real  sources  of  beauty  in  architecture,  it  may  be 
convenient  here  to  mention  the  existence  of  other 
striking  and  remarkable  qualities  partaking  of  the 
character  of  sublimity,  which  are  calculated  to  make 
the  strongest  impressions  on  the  minds  of  all  men, 
and  which  are  unconnected,  not  only  with  the  associ- 
ations referred  to,  but  with  all  those  attributes  which 
have  been  supposed  to  constitute  architectural  beauty. 
Such  impressions  are  not  the  result  of  any  assignable 
peculiarities  of  form  or  disposition  of  parts,  but  will 
be  found  to  arise  from  ideas,  often  perhaps  vague  and 
indistinct,  which  these  qualities  suggest  of  the  supe- 
rior power  and  energy  requisite  for  their  production. 
Indeed,  as  I  think  in  all  cases  of  the  moral  sublime, 
it  may  be  justly  stated  that  whatever  tends  to  create 
ideas  of  superior  energy  and  force,  producing  thereby 
an  elevation  and  expansion  of  mind,  is  its  real  and 
efficient  cause ;  I  am  persuaded,  also,  that  in  visible 
objects  all  such  qualities  as  are  capable  of  exciting 
similar  sensations  must  be  considered  as  the  only  true 
source  of  sublimity.  Of  these  qualities  in  monuments 
of  architecture,  magnitude  is  the  principal,  and  perhaps 
single  one,  which  is  indispensable ;  but  its  effect  may 
be  much  increased  by  the  height  of  the  building,  and 
by  the  solidity  of  the  materials  which  compose  its 
mass.     Height,  it  may  be  said,  is  only  extension  in  a 
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particular  direction;  but  it  produces  increased  subli- 
mity in  architecture,  because  it  most  forcibly  suggests 
ideas  of  great  effort,  and  of  great  power,  as  well  as  of 
difficulty  overcome.  The  solidity  of  the  materials, 
also,  confirms  and  strengthens  the  first  impressions  of 
admiration  suggested  by  magnitude  and  height;  and, 
in  addition  to  the  sense  of  original  difficulty  overcome, 
gives  an  appearance  of  eternal  stability  to  the  building. 
Hence  we  cannot  fail  to  be  struck  with  the  grandeur 
of  the  Egyptian  pyramids,  from  their  solidity  and  their 
vast  magnitude,  although  the  pyramidal  form  is  not 
in  itself  peculiarly  impressive,  as  is  proved  by  the 
insignificant  appearance  of  that  of  Caius  Cestius  at 
Rome,  and  of  all  others  of  small  dimensions.  Thus, 
too,  the  great  Tartarian  wall,  from  its  extent,  must 
unquestionably  affect  the  beholder  in  the  same  manner; 
yet  it  is  obvious  that  the  forms  and  proportions  of  airy 
part  of  it  which  can  easily  be  comprehended  by  the 
eye,  are  not  such  as  are  calculated  to  excite  even  a 
considerable  degree  of  admiration.  But,  when  to  the 
actual  knowledge  of  its  prodigious  extent,  we  associate 
the  ideas  of  the  energy,  the  power,  and  the  persever- 
ance necessary  for  the  execution  of  this  extraordinary 
work,  the  effect  cannot  be  doubtful. 

It  is  not,  however,  only  in  uniform  and  simple  struc- 
tures that  the  qualities  which  I  have  mentioned  are 
productive  of  the  sublime  in  architecture.  A  great 
profusion  of  ornament  is  far  from  being  incompatible 
with  a  similar  result.  A  Gothic  cathedral,  wTith  its 
lofty  and  slender  proportions,  and  endless  variety  of 
parts  —  or   a   Grecian   edifice  with   all  its   decorated 
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regularity  and  order,  will  produce  similar  sensations 
of  wonder  and  admiration.  Thus,  although  no  objects 
can  differ  more  both  in  their  general  character  and  in 
their  details  than  the  great  pyramid,  York  minster, 
and  St.  Peter's  church;  yet,  as  each  possesses  the 
efficient  cause  of  grandeur,  each  excites  those  feelings 
which  partake  of  sublimity. 

Mr.  Burke  observes,  that  uniformity  and  succession 
of  parts,  as  the  great  causes  of  the  artificial  infinite, 
tend  mainly  in  architecture  to  produce  sublimity ;  and 
thinks,  that  the  effect  of  a  colonnade  may  be  chosen 
with  propriety  to  exemplify  the  truth  of  his  position.* 
Doubtless  the  portico  at  Palmyra,  although  greatly 
defective  in  style  and  execution,  but  which  was  2000 
feet  in  circuit ;  or  the  peristyle  of  the  great  temple  at 
Selinus,  which  was  60  feet  in  height,  must  have  been 
eminently  grand  and  impressive;  but  it  is  not  true 
that  the  mere  collocation  of  parts,  without  any  refer- 
ence to  the  magnitude  of  their  dimensions,  can  ever 
prove  a  source  of  the  sublime;  and  this,  indeed,  is 
admitted  by  Mr.  Burke  himself.  In  these  instances, 
as  in  all  others,  its  true  origin  will  be  found  in  that 
quality  which  most  powerfully  excites  ideas  of  the 
superior  force  and  energy  necessary  for  the  accom- 
plishment of  the  work.  The  truth  is,  however,  that 
perhaps  we  can  scarcety,  with  strict  propriety,  speak  of 
the  sublime  in  architecture;  and  in  fact  it  is  observable, 
that  the  authors  who  make  use  of  this  language,  as  if 
conscious  that  somewhat  more  was  implied  by  the  ex- 
pression than  could  be  perfectly  justified,  appear  on  all 

*  Subl.  and  Beaut,  part  ii.  sect.  9. 
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occasions  disposed  involuntarily  to  substitute  the  terms 
of  grand,  majestic,  or  imposing.     In  an  art,  the  objects 
of  which  depend  so  much  on  scientific  calculation,  and 
on  the  skilful  application  of  mechanic  power,  it  may 
be   difficult  in  the  result  to   excite  those   sensations 
which  are   the   most   intimately  connected  with   real 
sublimity.     If,  indeed,  the  observation  of  an  eloquent 
writer  be  just,  that  a  fine  monument  of  architecture  is 
the  only  work  of  art  which  produces  in  the  beholder 
an  effect  similar  to  the  wonders  of  nature,*  it  is  pos- 
sible that  this  art,  which,  unlike  painting  and  sculpture, 
is  not  merely  imitative,  may  sometimes  be  characterised 
by  the  same  species  of  original  grandeur  which  distin- 
guishes the  immediate  works  of  the  creation,  and  may 
inspire  sensations  of  the  sublime,  in  some  degree  ana- 
logous to  those  which  are  produced  by  natural  objects. 
It  has  already  been  observed  that  the  architecture  of 
the  Greeks,  independently  of  the  numerous    associa- 
tions connected  with  the  memory  of  its  authors,  may 
probably  possess  a  certain  character  wilich  is  calcu- 
lated to  produce  in  us  a  sense  of  pleasure  and  admira- 
tion, and  which  may  therefore  be  supposed  to  consti- 
tute beauty.     In  speculating,  however,  on  the  nature 
of  beauty,  too  much  appears  to  have  been  attempted. 
Dissatisfied   with   looking   merely  to  peculiar  results 
arising   from   certain    combinations    of    qualities,    or 
fatigued,    perhaps,  by  the   minuteness   of  details,  we 
have  gone  on   abstracting,  in  the  hope  of  discovering 
some    general    principles,  to  which  every    species    of 
it  may  be    referred,  and    some    comprehensive  rules, 

*  Madame  de  Stael,  Corinne,  t.  i.  p.  162. 
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according  to  which  every  example  of  it  may  be  classed ; 
although,  in  reality,  we  are  only  generalising  effects, 
while  we  fancy  that  we  are  investigating  efficient 
causes  ;  and  although  it  is  highly  probable  that  these 
hidden  properties  will  continue  to  elude  the  test  of 
the  strictest  analysis.  It  was  this  desire  of  generalis- 
ing which  led  Mr.  Burke,  and  those  who  have  followed 
him,  to  adopt  notions  contrary  to  the  plainest  dictates 
of  reason  and  philosophy.  It  is  not  necessary  at  pre- 
sent to  enter  into  a  discussion  of  the  question  how  far 
the  beauty  we  perceive  may  be  said  to  exist  in  the  mind 
of  the  beholder,  and  not  in  the  object  itself :  but,  admit- 
ting that  certain  definite  properties  of  objects  are  calcu- 
lated to  excite  corresponding  sensations  in  the  mind,  it 
must  still  be  evident  that  to  the  art  now  under  con- 
sideration the  principles  laid  down  by  this  great  man 
either  are  not  applicable  at  all,  or  they  are  so  in  a 
very  slight  degree ;  for  it  is  not  to  their  truth  and 
accuracy  in  a  limited  sense,  but  to  their  universal  and 
exclusive  adoption  that  we  ought  to  object.  Accord- 
ing to  the  theory  of  Mr.  Burke,*  the  essential  requi- 
sites for  the  formation  of  the  beautiful  are,  "first,  to 
be  comparatively  small ;  secondly,  to  be  smooth ; 
thirdly,  to  have  a  variety  in  the  direction  of  the 
parts ;  but,  fourthly,  to  have  those  parts  not  angular, 
but  melted,  as  it  were,  into  each  other;  fifthly,  to 
be  of  a  delicate  frame,  without  any  remarkable  appear- 
ance of  strength  ;  sixthly,  to  have  its  colours  clear  and 
bright,  but  not  very  strong  and  glaring ;  seventhly,  or 
if  it  should  have  any  glaring  colour,  to  have  it  diversi- 

*  Subl.  and  Beaut,  part  iii.  sect.  18. 
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fiecl  with  others."  Now  it  is  impossible  to  deny  that 
all  or  most  of  these  characteristics  are  possessed  by  a 
great  variety  of  objects  which  every  man  of  refined  and 
cultivated  taste  must  concur  in  pronouncing  to  be 
beautiful.  Yet  the  enumeration  is,  after  all,  some- 
what arbitrary,  and  perhaps  it  would  not  be  difficult 
to  vary  or  enlarge  it  by  the  addition  of  other  pecu- 
liarities which  might  be  supported  with  equal  plausi- 
bility. But  our  attention  at  present  is  directed  to  the 
statement,  so  far  only  as  it  may  be  considered  applic- 
able to  architecture  ;  and  I  think  a  very  little  reflection 
will  suffice  to  show  that  these  qualities,  so  far  from 
being  essential  to  architectural  beauty,  are  really  in 
some  measure  of  an  opposite  description.  Let  us  take, 
as  an  example,  the  most  beautiful  perhaps  of  the  build- 
ings of  antiquity,  raised  and  adorned  by  the  most 
celebrated  artists,  and  the  whole  finished  under  the 
inspection  of  the  most  accomplished  statesman  of 
Greece, — the  temple  of  the  Parthenon,  at  Athens. 
We  shall  find  that,  although  it  may  be  less  than  some 
few  structures  of  the  same  description,  it  is  impossible 
that  it  should  ever,  with  propriety,  be  characterised  as 
comparatively  small, — that  it  possesses  no  delicacy  of 
frame,  but  that  the  appearance  of  strength  is  such 
as  becomes  the  style  in  which  it  is  built,  and  plainly 
denotes  the  permanence  of  its  duration,  —  that  the 
direction  of  the  parts  is  necessarily  uniform,  and 
the  greater  proportion  of  these  sharp  and  angular, — 
that  the  colour,  although  now  somewhat  softened  by 
the  effects  of  time  and  weather,  was  formerly  the  most 
bright  and  glaring  which  it  is  possible  to  imagine,  viz., 
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the  dazzling  whiteness  of  the  marble  of  Pentelicus,  no 
otherwise  diversified  than  by  the  lights  and  shadows 
produced  by  the  various  masses  which  composed  the 
whole  edifice. 

Smoothness  in  this  as  in  other  buildings  is  indeed 
pleasing,  but  from  a  cause  different  from  that  which  is 
assigned  by  Mr.  Burke  in  his  Essay  on  the  Sublime 
and  Beautiful ;  for  the  pleasure  we  receive  in  survey- 
ing the  polished  exterior  of  a  building  arises  princi- 
pally from  the  ideas  which  it  gives  us  of  the  care  and 
skill  with  which  the  work  has  been  finished.  The 
smoothness  which  is  observable  in  any  finely-laboured 
structure  may  certainly  impart  an  agreeable  sensation ; 
but  it  is  different  from  that  which  is  experienced  in 
looking  at  the  blue  expanse  of  the  heavens  softly  laid 
on  the  smooth  surface  of  a  lake : — It  is  yet  more 
different  from  that  which  is  felt  when  the  eye  regards 
the  smooth  and  delicate  skin  of  a  beautiful  female. 
When  we  admire  smoothness  in  a  building,  we  admire 
it  as  an  effect,  which  we  naturally  associate  with  the 
causes  that  have  produced  it.  In  this  instance  the 
secondary  quality,  considered  separately  and  in  itself, 
produces  no  sentiment  of  pleasure ;  it  is  agreeable 
only  as  it  is  the  result  of  skill  and  art.  This  is  evident 
from  our  equal  admiration  of  those  parts  of  architec- 
ture which  are  covered  with  a  profusion  of  minute  and 
elaborate  ornament,  the  general  effect  of  which  is  an 
appearance  only  of  roughness  ;  and  whose  forms,  when 
viewed  in  detail,  being  sharp  and  angular,  cannot  im- 
part an  agreeable  sensation  by  any  organic  affection  of 
the  eye  itself. 

B  3 
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It  must  be  evident,  I  think,  that  the  properties  and 
qualities  considered  by  Mr.  Burke  as  essential  to  every 
species  of  beauty,  have  been  principally,  if  not  entirely, 
collected  from  the  female  form ;  and  the  truth  is,  that 
this  system  offers  precisely  the  same  solution  of  the 
problem,  as  that  which  is  proposed  by  the  Sophist  and 
refuted  by  Socrates ;  *  with  this  difference  only,  that 
the  distinguishing  characteristics  of  the  object  in  ques- 
tion are  indicated,  instead  of  the  object  itself.  But 
although  these  qualities  are  connected  in  the  female 
form  with  all  that  is  most  lovely,  yet  the  real  source  of 
their  attraction  even  here  appears  to  have  been  in  a 
great  measure  overlooked ;  for  this,  I  apprehend,  does 
not  so  much  consist  in  the  particular  shape,  colour,  or 
surface  of  the  parts  themselves,  as  in  the  sexual  affec- 
tions and  sympathies  implanted  in  our  nature.  Had 
it,  however,  been  practicable,  by  classing  the  charms 
of  the  most  beautiful  work  of  the  creation,  to  invest  in 
these  charms  every  other  object,  the  choice  would  have 
been  judicious;  we  might  even  have  desired  the  suc- 
cess of  such  an  enterprise ;  and  yet,  according  to  the 
present  order  of  things,  it  would  seem  a  little  whimsical 
to  maintain  that  feminine  graces,  feminine  delicacy, 
and  feminine  proportions,  ought  to  constitute  beauty 
in  a  tree  or  in  a  house.  The  rules  which  Mr.  Burke 
has  laid  clown  may  be  found  to  be  just  when  applied 
to  the  female  form,  but  to  extend  them  to  every  form 
in  nature  seems  little  less  unreasonable  than  if  we 
were  to  assert  that  every  species  of  composition  ought 
to  be  framed  according  to  the  decrees  which  the  critics 

*  Plat.  Hipp,  major,  ed.  Serran,  t.  iii.  p.  287. 
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have  promulgated  for  the  perfection  of  the  drama, — 
decrees,  which  are  in  themselves  sufficiently  tyrannical, 
and  which,  unlike  the  rules  of  Mr.  Burke,  are  formed 
from  the  analysis  of  a  most  imperfect  model.  Indeed, 
my  friend  Mr.  Price,  who  is  the  zealous  advocate  of 
these  principles,  and  who,  in  placing  them  in  many 
new  and  striking  points  of  view,  has  enforced  and 
illustrated  them  with  the  utmost  ingenuity;  has  felt 
himself,  nevertheless,  under  the  necessity  of  admitting 
that  the  theory  is  not  so  fully  applicable  to  works  of 
architecture  as  to  other  objects ;  but  must  be  received 
with  certain  exceptions  and  modifications,  which  arise 
from  the  nature  of  the  art  itself.*  This  admission, 
although  to  be  expected  from  the  candour  of  my  friend, 
I  think  may  be  considered  as  an  additional  proof  of  the 
inadequacy  of  Mr.  Burke's  system :  for  his  rules  are 
laid  down  without  any  restriction,  and  are  stated  to  be 
capable  of  universal  application.  Mr.  Burke  himself 
has  not  thought  it  necessary  to  make  these  limitations 
with  respect  to  architecture ;  and  he  has,  in  fact,  very 
frequently  illustrated  his  argument  by  a  reference  to 
this  art.  But  even  if  they  had  been  so  limited  by  him, 
it  could  scarcely  have  contributed  to  raise  our  notions 
of  the  perfection  of  a  system,  in  which,  professing  to 
give  a  philosophical  explanation  of  the  general  prin- 
ciples, and  to  establish  a  standard  of  beauty,  it  had 
been  found  indispensable  materially  to  restrict  these 
principles  in  their  application  to  an  art,  the  monuments 
of  which,  in  their  external  appearance  at  least,  must 
have   been    constructed   mainly  with   a  view   to  this 

*  Essay  on  Archit.  p.  234. 
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very  quality.  Mr.  Price,  however,  contends  that  Mr. 
Burke's  principles,  due  allowance  being  made  for  the 
peculiar  nature  of  the  art,  are  still  applicable  to  works 
of  architecture ;  and  he  has  judiciously  chosen  the 
circular  temple  of  the  Sibyl  at  Tivoli  as  an  example, 
where  even  Mr.  Burke's  doctrine  of  flowing  lines,  and 
his  unqualified  proscription  of  angles,  are  to  a  certain 
degree  supported  by  the  effect  of  the  building.*  I  have 
no  wish  to  deny  the  general  beauty  of  this  temple,  or 
the  charm  of  its  appearance,  especially  in  the  situation 
in  which  it  is  placed ;  whatever  may  be  the  corrupt 
taste  of  some  of  its  ornamental  details.  It  may  be 
observed,  however,  that  circular  temples  appear  always 
to  have  been  rare,  more  particularly  among  the  Greeks, 
which,  if  they  really  possessed  the  most  essential  pro- 
perties of  beauty,  must  be  considered  as  extraordinary 
neglect  in  a  people  by  whom  it  was  so  well  understood. 
I  will  only  state  that  I  have  already  referred  to  a 
building,  avowedly  the  most  beautiful  of  all  antiquity, 
and  have  shown  that  scarcely  in  a  single  particular 
does  it  accord  with  the  supposed  standard.  The  ex- 
amples, then,  of  the  Parthenon  and  of  the  temple  of 
the  Sibyl  afford  us  an  additional  proof  of  the  vague- 
ness and  uncertainty  of  these  rules,  of  which,  indeed, 
Mr.  Burke  himself  seems  to  have  been  in  some  degree 
aware ;  for  he  has  described  a  certain  class  of  build- 
ings, which,  as  according  to  his  theory  he  thinks  they 
cannot  justly  claim  the  appellation  either  of  grand  or 
of  beautiful,  he  proposes  to  call  "  the  fine  or  specious."! 

*  Essay  on  Archit.  p.  238,  and  note, 
t  Subl.  and  Beaut,  part  iii.  sect.  23. 
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These  terms  may,  perhaps,  be  convenient  and  useful 
in  colloquial  language ;  but  as  employed  by  this  dis- 
tinguished person,  are  neither  accurate  nor  philoso- 
phical. The  truth  is,  that  Mr.  Burke  has  attempted 
more  than  it  was  possible  for  him  to  perform.  Had 
he  been  contented  with  indicating  the  peculiar  pro- 
perties which  characterise  a  vast  variety  of  beautiful 
objects,  we  could  not  have  withheld  our  assent  from  the 
justness  and  accuracy  of  his  propositions;  while  our 
admiration  was  excited  by  the  manner  in  which  they 
were  enforced.  But  the  more  the  subject  is  investi- 
gated, the  more  fully  satisfied  we  shall  be  that  no 
selection  of  secondary  causes  will  ever  be  found  capable 
of  comprising  the  whole  range  of  beauty. 

Not  satisfied  with  having  triumphantly  refuted  the 
notions  of  those  theorists  who  maintained  that  fitness 
and  proportion  are  the  sole  causes  of  beauty,  Mr, 
Burke  has  gone  so  far  as  to  deny  that  these  qualities 
are  in  any  way  necessary  to  its  existence.  This  opi- 
nion, as  far  as  it  regards  architecture,  is  erroneous : — 
for,  although  there  undeniably  exists  a  real  distinction 
between  the  ideas  of  beauty,  and  of  fitness  to  an  end, 
yet  in  a  scientific  art,  of  which  utility  is  also  a  prin- 
cipal object,  the  full  perception  of  excellence  requires 
some  effort  of  the  understanding,  and  depends,  in  great 
measure,  on  our  finding  that  the  means  employed  are 
justly  calculated  for  the  attainment  of  what  we  know 
to  have  been  the  ends  proposed :  here,  therefore,  pro- 
portion and  fitness  are  indispensable  to  the  sensation 
of  beauty.  Its  perfection  in  architecture,  therefore, 
may  perhaps  be  said  to  arise  from  the  symmetrical 
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proportion  of  the  whole  building,  and  from  the  fitness 
and  propriety  of  the  ornamental  parts.  This  will  suf- 
ficiently accord  with  the  definition  of  the  beautiful  as 
given  by  Aristotle,  which  consists,  according  to  him, 
in  magnitude  and  order  :  the  first,  being  a  term  purely 
relative,  is  made  to  comprise  the  whole  extent  of  that 
scale  which  the  eye  is  able  to  embrace  at  one  view.* 

The  truth  is,  however,  that  general  rules  for  beauty, 
in  this  or  in  any  other  practical  art,  cannot  be  fixed 
from  abstract  conclusions ;  but  must  be  deduced  from 
experience,  and  from  the  continued  observation  of 
those  qualities  which  have  been  found  universally  to 
please ;  this  being,  after  all,  the  only  test  respecting 
which  all  are  agreed.  It  was  by  an  adherence  to  this 
principle  that  the  Greeks  seem  to  have  regulated  their 
practice.  Hence,  the  remarkable  uniformity  of  all 
their  buildings,  in  which,  indeed,  the  variations  are 
so  slight  as  scarcely,  on  a  first  view,  to  satisfy  the 
natural  desire  of  novelty  or  justly  to  merit  the  praise 
of  invention.  A  quadrilateral  form,  adorned  with 
exterior  columns,  the  roof  comparatively  low,  and 
composed  for  the  most  part  of  unbroken  lines,  with 
the  frieze  and  pediment  enriched  by  the  application 
of  sculpture  in  different  degrees  of  magnificence  and 
profusion,  constituted  almost  invariabty  the  figure  of 
their  most  splendid  edifices.  But,  although  generally 
similar  in  plan,  distinct  varieties  are  observable  in 
Grecian  structures ;  each  peculiar  and  consistent  in  all 
its  respective  parts.     The  character  of  massive  and 

*  rb  yap  na\bp  eV  fxeytdei  Kal  rd^ei  icrri 

Poet.  p.  ii.  s.  4. 
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imposing  grandeur  in  the  Doric  style,  —  of  adorned 
yet  simple  majesty  in  the  Ionic, — and  of  festive  sump- 
tuousness  in  the  Corinthian,  is  preserved  throughout 
the  minutest  details  of  these  orders.  If  any  one 
should  deny  the  paramount  influence  of  association,  or 
that  a  sense  of  fitness  and  propriety  in  architecture  is 
a  source  of  pleasure,  he  has  only  to  bring  together 
some  of  the  more  prominent  parts  of  these  different 
modes  of  building,  in  order  to  be  convinced  of  the 
incongruity  that  would  result  from  their  union.  This 
incongruity,  although  invariably  revolting  to  the  eye  of 
taste,  is,  in  fact,  perhaps  only  apparent ;  for  there  is 
nothing  in  the  nature  of  the  members  themselves 
which,  when  joined,  should  render  them  really  unfit 
for  the  purposes  of  strength  and  utility ;  but  from  the 
long  observation  of  a  contrary  practice,  recommended 
by  so  many  powerful  associations,  we  have  become 
impressed  with  this  notion,  which  it  is  now  impossible 
to  eradicate.  Having  constantly  witnessed  the  employ- 
ment of  columns  and  other  ornaments,  under  similar 
circumstances  of  apparent  fitness,  we  are  shocked  at 
any  material  deviation  from  established  usage.  And 
this  forced  union  of  different  members,  which  have 
been  long  appropriated  to  the  use  of  their  respective 
orders,  would  appear  almost  as  preposterous  in  our 
eyes,  as  the  whimsical  fancy  of  Hogarth,  who,  in 
inventing  an  order  of  architecture,  composed  the 
capitals  of  the  columns  by  a  grotesque  assemblage  of 
full-bottomed  wigs  and  cocked  hats.  It  may  be  ob- 
served in  general,  that  few  of  those  numerous  changes 
of  taste  which  an  insatiable  desire  of  novelty,  or  the 
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caprice  of  fashion,  may  have  sanctioned  for  a  time, 
have  been  ultimately  successful ;  for  these  ephemeral 
productions,  however  warmly  supported,  have  been 
found  successively  to  vanish  before  the  steady  and 
permanent  attractions  of  Grecian  beauty ;  and  we  shall 
probably  feel  disposed  to  admit  that  the  ornamental 
details  of  the  standard  models  of  antiquity,  combined 
and  modified  by  discretion  and  judgment,  appear  to 
offer  a  sufficient  variety  for  the  exercise  of  invention 
and  genius  in  this  province  of  the  art. 

Architectural  ornament,  if  not  really  useful,  ought, 
in  its  principal  parts,  to  possess  the  semblance  of 
utility ;  there  should  be  a  sufficient  cause  for  its  intro- 
duction, at  least  in  appearance,  although,  perhaps,  in 
truth  none  may  exist ;  for  decoration,  which  is  incom- 
patible with  this  essential  quality  of  the  art,  can  never 
be  admissible.  Columns  undoubtedly  form  the  chief 
feature  in  the  ornamental  parts  of  architecture ;  and 
perhaps  the  great  source  of  their  attraction  may  be 
found  in  the  apparent  fitness  of  their  employment ;  for 
nothing  can  more  fully  accord  with  that  principle, 
derived  from  the  practice  of  the  Greeks,  which  teaches 
us  that  whatever  is  useful  in  architecture  should  be 
rendered  pleasing;  and  that  what  is  beautiful  should 
appear  also  to  be  necessary.  Columns,  however,  are 
likewise  eminently  calculated,  by  the  power  of  lights 
and  shadows,  to  produce  a  species  of  intricacy,  and  a 
concealment  of  parts,  which,  although  really  indistinct, 
the  imagination  can  with  certainty  fill  up  and  supply 
to  itself;  and  the  variety  of  surface  necessary  for  this 
effect,  with  the  preservation   at  the   same  time  of  the 
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general  harmony  and  proportions  of  the  edifice,  must 
always  be  considered  as  a  primary  object  of  the  archi- 
tect. It  is  the  want  of  this  sense  of  fitness  and  utility 
which  cannot  fail  to  create  an  unpleasant  sensation  in 
beholding  that  species  of  building  which  is  commonly 
called  a  skreen,  or  a  row  of  columns  supporting 
nothing  but  their  own  entablature  ;  because,  however 
beautifully  the  parts  may  be  executed,  the  mind  re- 
mains ignorant  of  the  destination,  and  dissatisfied  with 
the  propriety  of  the  whole ;  which  indeed  can  scarcely 
suggest  any  other  idea  than  that  of  a  ruin,  or  of  some 
unfinished  work.  Hence^  also  twisted  columns  and 
broken  pediments,  being  so  manifestly  unsuitable  to 
the  purposes  for  which  they  were  originally  intended, 
become  monstrous  and  unnatural. 

Decoration,  which  is  at  once  discovered  to  originate 
in  an  ostentatious  desire  of  splendour,  but  which  pro- 
duces the  effect  only  of  tawdry  and  misplaced  finery, 
must  always  be  offensive.  "Without  attempting  to 
enumerate  the  various  species  of  vicious  decoration, 
we  may  instance  as  belonging  to  this  description,  the 
recesses,  or  rather  the  holes  which  we  sometimes  find 
laboriously  constructed  in  walls,  for  no  other  purpose 
than  that  of  containing  columns ;  as  well  as  the  un- 
meaning projections  which  it  is  not  uncommon  to  see 
formed  by  the  application  of  a  couple  of  columns,  with 
their  entablature,  at  intervals  along  the  plain  surface 
of  a  building  by  wray  of  enrichment.  I  wTill  only  add 
here,  that  those  "  slices  of  pilasters ,"  which,  whether 
"  laced  with  rustic  ivork  "  or  not,  are  so  frequent  in 
modern  practice,  are  almost  universally  objectionable: 
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tliey  are  not  only  poor  and  insignificant  in  themselves 
as  ornamental  members  of  architecture,  but  are  de- 
structive of  that  simplicity  and  breadth  of  surface, — 
of  that  repose  in  which  the  eye  delights,  and  which  are 
so  essential  in  works  of  magnitude  and  importance. 
The  perfection  of  ornament,  as  taught  by  those  exam- 
ples which  educated  men  have  in  all  ages  agreed  to 
admire,  and  by  which  criterion  alone  it  is  to  be  esti- 
mated, is  natural  and  consistent :  it  is  fixed  in  that 
happy  medium  which  alike  avoids  the  poverty  that  is 
produced  by  the  extreme  of  simplicity  or  baldness ; 
and  the  confusion  that  arises  from  redundancy  and 
caprice.  If  we  seek  for  the  manifestation  of  pure 
taste  in  the  monuments  that  surround  us,  our  search 
will  but  too  often  prove  fruitless.  We  must  turn  our 
eyes  towards  those  regions — 

Where,  on  the  Egean  shore,  a  city  stands, 
Built  nobly  ! 

Here, — it  has  been  little  understood,  for  it  has  been 
rarely  felt;  its  country  is  Greece, — its  throne,  the 
Acropolis  of  Athens. 

By  a  person  writing  on  the  subject  of  architecture, 
the  name  of  Athens  can  scarcely  be  pronounced  with- 
out emotion ;  and  in  the  mind  of  one  who  has  had  the 
good  fortune  to  examine  at  leisure  its  glorious  remains, 
impressions  are  revived  which  time  and  distance  can 
never  obliterate.  It  is  difficult  to  resist  the  desire  of 
fondly  dwelling  on  the  description  of  monuments,  to 
the  beauty  of  which,  although  they  have  been  long  well 
known  and  accurately  described,  we  feel  that  no  lan- 
guage can  do  full  justice.     But  as  it  is  not  the  purpose 
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of  this  inquiry  to  give  those  practical  or  detailed  in- 
structions in  the  art,  which  ma}'  be  so  much  better 
obtained  from  other  sources;  I  will  only  observe  in 
this  place,  what  it  is  of  consequence  to  keep  in  view, 
— because  no  descriptions  or  representations,  however 
accurate,  can  give  adequate  notions  of  the  effect  of 
the  originals, — that,  notwithstanding  the  lapse  of  ages, 
the  injuries  of  barbarism,  and  of  fanatical  violence, 
Athens  still  presents  to  the  student  the  most  faultless 
models  of  ornamental  architecture  ;  and  is  still,  there- 
fore, the  best  school  for  the  acquisition  of  the  highest 
attributes  of  his  art. 

It  would  appear,  however,  that  this  perfection  of 
architectural  beauty  which  rendered  Athens  the  pride 
and  ornament  of  all  Greece,  was  in  great  measure 
confined  to  the  various  edifices  erected  for  public  pur- 
poses, and  that  individuals  were  forbidden  by  some  ac- 
knowledged principle  or  prescriptive  law,  from  making 
any  ostentatious  display  of  this  kind ;  probably  from 
an  apprehension  that  it  might  prove  incompatible  with 
the  apparent  equality  of  the  citizens  of  a  democratic 
state.  For  Demosthenes  thought  it  was  a  reasonable 
cause  of  accusation  against  Midias  that  he  had  built  a 
house  at  Eleusis,  by  which  all  the  others  in  the  place 
were  thrown  into  the  shade.*  He  mentions  too,  on 
another  occasion,  that  in  the  best  times  of  Athens,  while 
the  public  buildings  and  the  temples  were  rendered 
so  magnificent  and  so  perfect  as  to  leave  nothing  for 
posterity  to  add,  the  private  dwellings  were  invariably 
simple  and  modest ;  and  he  assures  us  that  the  policy 

*  Demosth.  in  Mid.  p.  628,  ed.  Wolfii. 


L_ 


20  THE    PRINCIPLES    OF   BEAUTY 

of  the  state  was  so  strictly  observed  in  this  respect, 
that  even  the  residences  of  Aristides  and  Miltiades, 
and  of  the  other  illustrious  citizens  of  that  age,  could 
not  be  distinguished  from  the  houses  of  their  neigh- 
bours.* He  laments  also,  that,  in  his  own  time,  private 
individuals  built  houses  which  rivalled  the  splendour 
of  the  public  edifices ;  and  that  this  magnificence  was 
exhibited  the  more  frequently,  in  proportion  to  the  decay 
of  the  real  power  and  prosperity  of  the  republic.  In  like 
manner,  too,  the  city  habitations  of  the  Romans,  during 
the  earlier  periods  of  their  history,  rarely  boasted 
of  exterior  architectural  decoration.  Julius  Ceesar,t 
in  the  height  of  his  power,  obtained  a  decree  of  the 
senate,  by  which  his  house  was  adorned  like  the  front 
of  a  temple,  and  received  a  fastigium  or  pediment;  a 
species  of  distinction  which  had  previously  been  re- 
served for  the  deities,  but  which  soon  became  the  cus- 
tomary mark  of  imperial  dominion.  In  all  common 
cases,  however,  such  a  display  appears  to  have  been 
prohibited  ;  probably  from  the  same  causes  of  jealousy 
which  operated  at  Athens. 

It  has  been  observed  in  a  work  replete  with  learn- 
ing, ingenuity,  and  good  sense,  that  as  the  ancient 
buildings  remaining  to  our  time  are  almost  exclusively 
of  a  religious  description,  and  which,  having  been 
situated  in  streets  and  squares,  possess  all  the  regu- 
larity of  form  desirable  in  city  architecture ;  and, 
consequently,  that  the  effect  intended  to  be  produced 

*  Deniosth.  Olynth.  iii.  pp.  33,  39— 

Kal  a(p68pa  eV  tw  tt)s  iroXireias  tfOei  ixzvovtzs.     k.  t.  A. 
t  Cic.  Philipp.  ii.  43. 
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is  such  only  as  may  be  compatible  with  their  circum- 
scribed and  contracted  position — it  therefore  becomes 
doubtful  how  far  wTe  can  with  propriety  adopt  them  as 
our  guides  in  the  embellishment  of  rural  scenery.*  In 
all  this  there  appears  to  be  some  mistake ;  for  even  in 
towns  the  temples  were  not  only  conspicuously  placed 
on  the  most  lofty  and  commanding  eminences  ;  and  in 
Greek  towns  it  is  well  known  these  are  generally  to  be 
found;  but  many  of  the  most  beautiful  were  entirely 
removed  from  the  habitations  of  men.  The  temple  of 
Minerva  to  be  seen  on  the  Promontory  of  Suniuni,  that 
of  Jupiter  on  Mount  Panhellenius  in  iEgina,  and  of 
Apollo  on  Mount  Cotylus  in  Arcadia,  built  by  the  most 
celebrated  architect  of  Greece,  and  still  standing  in  the 
depth  of  the  same  forest,  and  amidst  the  descendants  of 
those  oaks  by  which  it  was  anciently  surrounded,  are  a 
few  among  the  numerous  examples  sufficient  to  attest 
the  prevalence  of  the  practice  in  the  best  ages  of 
the  art. 

It  has  likewise  been  remarked,!  that  the  villas  and 
country-houses  of  the  ancients  were  quite  irregular 
in  appearance,  and  adapted  to  local  circumstances; 
and,  therefore,  had  they  still  existed,  would  have  fur- 
nished more  just  notions  for  the  construction  of  our 
own  mansions.  This  too,  as  far  as  we  can  learn,  is 
erroneous.  The  enormous  extent  of  the  villa  of  the 
Emperor  Hadrian,  as  well  as  of  those  of  other  princes, 
must  undoubtedly  have  comprised  every  variety  in 
form  and  situation;  bearing,  in  fact,  more  resemblance 

*  Knight,  Analyt.  Inqiiir.  part  ii.  ch.  2. 
t  Idem,  part  ii.  sect.  38. 
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to  cities  than  to  individual  dwellings :  but  there  is  no 
reason  to  imagine  that  the  generality  of  their  country 
residences  were  not  in  their  exterior  perfectly  simple 
and  regular.  On  the  contrary,  it  is  evident,  from  the 
•minute  descriptions  of  Vitruvius,  that  they  consisted 
of  bare  walls,  without  any  architectural  ornament; 
everything  of  this  kind  being  lavished  on  the  interior 
fronts  which  looked  towards  the  inclosed  courts.*  The 
villa  of  Pliny,  which  appears  to  have  been  of  consider- 
able extent  and  magnificence,  and  which  is  described 
with  all  the  detail  naturally  to  be  expected  from  the 
partiality  of  a  proprietor,  presents  none  of  this  irre- 
gularity; or  if,  by  any  ingenuity  of  interpretation, 
something  of  the  kind  may  be  conjectured  to  have 
existed,  it  must  have  been  purely  accidental,  and  only 
produced  in  consequence  of  the  necessary  arrange- 
ment of  the  interior  apartments,  without  the  least 
reference  to  any  general  or  preconceived  design.t 
These  buildings,  therefore,  cannot  reasonably  be  sup- 
posed competent  to  afford  us  any  correct  views  of 
picturesque  effect  in  their  composition  with  natural 
scenery  ;  and  the  fact  is,  that  the  ancients  never 
possessed  any  knowledge,  or  just  perception  of  those 
qualities  of  external  objects  which  are  called  pictu- 
resque :  at  least,  in  the  Greek  writers  there  are  no 
descriptions  to  be  met  with  of  scenes  viewed  merely 
as  pictures,  or  as  delighting  the  imagination  through 
the  eye  alone. 

It  is  not  intended  by  these  remarks  to  prescribe  the 
exclusive  or  servile  imitation  of  any  particular  species 

*  Vitruv.  lib.  vi.  c.  3.  t  Plin.  Ep.  lib.  xi.  17. 
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of  the  remains  of  antiquity,  but  merely  to  recommend 
an  adherence  to  those  general  principles  of  excellence 
on  which  the  Greeks  worked,  and  which  are  observable 
in  all  their  undertakings  in  this  art,  whether  erected 
for  the  purposes  of  ornament  or  of  utility.  Indeed, 
a  spirit  of  imitation,  not  founded  on  such  principles, 
would  evince  the  frigid  pedantry  of  the  mechanic, 
rather  than  the  exercise  of  a  highly- cultivated  and 
liberal  profession  ;  and  any  architect  who  should  sla- 
vishly regulate  his  practice  by  a  strict  adherence  to 
the  models  of  antiquity,  without  fully  consulting  our 
peculiar  habits  and  customs,  and  considering  the 
nature  of  our  climate,  would  probably  meet  with  the 
neglect  which  he  deserved.  Still  less  can  these  obser- 
vations have  any  tendency  to  depreciate  a  style  of 
architecture,  the  principles  of  which  have  recently 
been  laid  down  with  singular  feeling  and  accuracy  of 
taste  ;  * —  a  style  which  aims  chiefly  at  picturesque 
effect,  which  seeks  to  harmonise  and  connect  the  build- 
ing with  the  landscape  around  it,  and  in  which  the  eye 
of  a  painter  is,  perhaps,  not  less  indispensable  than 
the  science  of  the  architect ; — which  is  recommended 
not  only  by  the  intricacy  and  variety  of  its  parts,  but, 
if  the  expression  may  be  permitted,  by  an  union  with 
the  vegetable  world,  arising  either  from  the  skilful 
grouping  of  trees  and  shrubs,  the  luxuriant  growth  of 
creeping  plants,  or  the  blended  tints  of  mosses,  lichens, 
and  other  parasitic  vegetation.  To  a  style  founded  on 
these  principles,  it  is  evident  that  all  precepts  derived 

*  Price,    "  Essay  on  Architecture  and  Buildings   as   connected   with 
Scenery." 
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from   the   simple   and  regular   structures   of   Greece 
must  be  perfectly  inapplicable. 

It  appears  somewhat  extraordinary,  and  is  certainly 
to  be  lamented,  that  the  Greeks,  who  carried  the 
practice  of  so  many  sciences  and  arts  to  a  degree  of 
perfection  which  has  since  been  unattainable,  should 
have  been  so  little  solicitous  to  examine  the  causes  of 
their  rise  amongst  them,  or  with  any  care  to  trace 
their  progress.  Contented  with  the  idle  fables  handed 
down  from  early  times,  and  repeated  with  additions 
and  embellishments  acquired  from  the  imagination  or 
garrulity  of  succeeding  narrators,  their  real  knowledge 
of  the  origin  of  those  objects  which  excited  their 
pride  and  admiration,  appears  to  have  been  vague  and 
unsatisfactory.  Even  the  gradual  changes  of  their 
language,  until  a  comparatively  late  period,  occupied 
but  little  of  their  attention  :  and  their  national  history 
itself,  in  its  early  ages,  if  we  except,  perhaps,  the 
first  book  of  Thucydides,  received  no  illustration  from 
the  exertions  of  rational  criticism  and  philosophical 
inquiry. 

We  may  safely  conclude,  that  the  history  of  their 
architecture  was  left  pretty  much  in  the  same  state ; 
for,  although  no  Greek  writer  on  this  subject  has 
been  preserved  to  our  time,  it  is  probable  that  their 
compositions,  in  addition  to  the  tales  generally  pro- 
pagated, were  confined  chiefly  to  practical  instructions, 
or  scientific  refinements.  Vitruvius  not  only  professes 
to  follow  the  steps  of  the  Greeks  in  treating  of  his 
art,  but  all  the  authors  whom  he  describes  as  the 
sources  from  which  he  derived  his  skill  and  know- 
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ledge,  are  selected  from  among  that  nation :  indeed, 
it  would  be  difficult  to  exceed  the  terms  of  admiration 
in  which  he  speaks  of  their  ornamental  architecture, 
and  of  the  principles  on  which  it  was  founded.*  The 
work,  therefore,  of  the  Roman  may  furnish  a  just 
criterion  of  their  labours.  This  treatise,  full  of  varied 
learning,  remarkable  for  ingenuity,  science,  and  acute- 
ness,  will  not,  however,  afford  any  succinct  view  of 
the  progress  of  architecture.  A  multitude  of  uncer- 
tain traditions  are  collected  and  detailed  without  being 
submitted  to  any  test  by  which  their  fallacy  may  be 
detected  :  we  are  bewildered  by  the  opposition  of 
opinions  and  statements,  equally  positive  and  contra- 
dictory. But  while  we  are  careful  not  to  pay  to  these 
authorities  the  respect  due  to  historical  truth,  they 
ought,  in  an  inquiry  into  this  subject,  by  no  means 
to  be  cast  aside ;  they  form,  such  as  it  is,  the  chief 
body  of  the  information  we  possess ;  and  they  become 
doubly  valuable  when  their  internal  probability  is 
corroborated  by  illustrations  incidentally  afforded  by 
contemporary  writers,  or  by  the  known  peculiarities 
of  ancient  monuments. 

Vitruvius,  although  the  age  in  which  he  flourished 
is  a  subject  of  dispute,  appears  to  have  lived  about 
the  reign  of  Augustus.  His  reputation,  early,  esta- 
blished, is  so  far  from  having  suffered  by  the  lapse  of 
time,  that  the  admiration  of  posterity  has  rendered 
his  name  almost  synonymous  with  excellence  in  his 
art.  His  own  professions  teach  us  to  expect  that  his 
leading  principles  and  precepts  would  be  conformable 

*  Vitruv.  lib.  iv.  c.  2. 
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to  the  practice  of  the  Greeks  ;  and,  although  the  great 
masters  of  the  art,  since  the  period  of  its  revival  in 
Italy,  probably  from  their  ignorance  of  the  Grecian 
models  still  existing,  appear  never  to  have  studied 
him  with  such  an  object  in  view;  yet  the  result  of  an 
exact  and  minute  inquiry  has  fully  realised  this  ex- 
pectation.* 

Vitruvius  brought  to  the  composition  of  his  work 
the  possession  of  much  of  the  learning  of  that  period ; 
so  much,  indeed,  as  probably  to  embrace  the  extensive 
range  of  acquirements  which  he  has  himself  laid  down 
as  necessary  for  the  architect.  To  this  he  added  a 
mind  replete  with  notions  in  a  high  degree  fanciful 
and  visionary,  and  influenced  by  a  strong  bias  to 
metaphysical  distinction  and  refinement.  Hence  arose 
his  laboured  dissertations  on  the  unintelligible  con- 
nection between  architecture  and  music,  and  the  insti- 
tution of  that  scale  of  harmonic  proportions  which 
has  exercised  the  ingenuity  of  the  learned  to  so  little 
purpose,  down  to  the  present  day ;  and  which  has  led 
one  of  the  most  able  of  his  commentators  gravely  to 
state,  that  he  considered  the  deficiency  of  musical 
knowledge  as  the  great  cause  of  the  inferiority  of 
modern  architecture.!  Hence,  too,  arose  the  percep- 
tion of  an  analogy  which  Vitruvius  supposed  to  exist 
between  the  members  of  architecture  and  those  of  the 
human  frame ;  a  notion  which,  notwithstanding  its 
absurd  and  fantastical  nature,  he   has  pursued  to  a 

*  Wilkins's  translation  of  Vitruvius.     Notes  and  explanation  of  the 
plates. 

+  Galiani,  Yitruv.  lib.  ii.  c.  1,  not. 
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great  extent.  It  was  this  imaginary  resemblance 
which  induced  one  of  the  greatest  artists  of  modern 
times  still  further  to  declare,  that  even  a  knowledge 
of  anatomy  was  so  indispensable  to  an  architect,  that 
without  it  he  must  necessarily  be  ignorant  of  his  pro- 
fession.* How  this  knowledge,  which  he  certainly 
possessed  in  a  high  degree,  influenced  his  own  prac- 
tice as  an  architect,  is  not  very  apparent ;  but  by  an 
affected  and  ostentatious  display  of  anatomical  science 
as  a  sculptor,  he  has  much  detracted  from  the  beauty 
and  grandeur  of  some  of  his  most  admirable  works. 
But  these  are  dreams  ;  or,  at  best,  speculations  of  the 
most  groundless  and  fallacious  description. 

In  presenting  a  view  of  the  progress  of  architecture 
among  the  Greeks,  it  is  not  my  intention  to  dwell  on 
the  history  of  its  origin,  or  to  speculate  at  length  on 
the  probable  means  resorted  to  by  a  barbarous  people 
in  order  to  protect  themselves  from  the  inclemency 
of  the  weather.  It  must  be  evident,  that  among  all 
nations  an  imperious  necessity  has  been  the  parent 
of  their  first  endeavours,  and  that  whatever  mode  they 
may  have  adopted,  must  have  been  entirely  deter- 
mined by  the  nature  of  the  materials  of  which  they 
were  in  possession.  It  is  probable  that  in  their  sub- 
sequent advances  in  the  art  these  early  attempts  were 
not  wholly  forgotten,  and  that  something  of  their 
original  character  was  insensibly  imparted  to  all  the 
improvements  of  succeeding  ages.     Thus,  we  find  the 

*  Duppa's  Life  of  Michael  Angelo,  Lett.  xix.  "E  pero  e  cosa  certa,  che 
le  membra  dell'  architettura  dipendono  dalle  membra  dell'  uomo.  Chi  non 
e  stato,  o  non  e  buon  maestro  di  figure,  e  massime  di  notomia,  non  sc  ne 
puo  intendere." 

c  2 
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dark  and  ponderous  buildings  of  the  Egyptians  resem- 
bling, in  some  degree,  the  rocky  caverns  to  which,  in 
a  country  destitute  of  wood,  their  troglodite  ancestors 
had  recourse.*  The  ornamental  architecture  of  Greece, 
in  its  most  essential  parts,  bore  a  striking  testimony 
to  the  early  use  of  that  timber  with  which  the  country 
abounded.  In  India  we  discover  the  primitive  em- 
ployment of  reeds  and  bamboo,  in  the  lofty  and 
slender  buildings  of  later  times ;  and  in  China  there 
is  scarcely  an  edifice,  the  roof  of  which  is  not  con- 
structed in  imitation  of  the  moveable  tents  of  their 
Tartarian  forefathers. 

It  has  been  observed  that  want  is  the  mother  of  the 
inferior  arts,  but  ease  of  the  finer ;  and  the  principle 
of  this  observation  may  be  considered  as  applicable 
to  the  varying  state  of  Grecian  architecture  during 
the  different  periods  of  its  history  :  for  this  art,  from 
the  date  of  its  invention,  must  have  experienced  those 
gradations  in  its  progress  to  perfection,  to  which  all 
others  are  necessarily  subject;  and  however  this  progress 
may  have  been  retarded  or  facilitated  by  the  interven- 
tion of  temporary  and  accidental  causes,  we  shall  not 
fail  to  perceive  the  successive  changes  from  rudeness 
to  simplicity,  from  grandeur  to  magnificence.  As  an 
ornamental  science,  it  may  naturally  be  expected  to 
have  kept  pace  with  the  advances  made  in  those  arts 
to  which  it  is  nearly  allied,  an  improved  culture  of 
each  depending  mainly  on  the  same  vigour  of  imagi- 
nation and  general  refinement  of  taste.  In  Greece, 
therefore,    that    powerful    cause,    or    combination    of 

*  Diodor.  Sicul.  lib.  i.  c.  45. 
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causes,  which  so  early  produced  by  the  operations  of 
genius  such  a  magical  effect  on  the  arts  of  design, 
exerted  a  similar  influence  on  the  state  of  architec- 
ture ;  and  if  this  were  the  place  to  prosecute  the 
inquiry,  a  most  remarkable  correspondence  might  be 
traced  in  the  respective  conditions  of  these  various 
arts  throughout  the  whole  history  of  that  wonderful 
people. 

Different  writers  have  attempted  to  show  that  the 
prototype  of  all,  even  the  most  minute  members  of 
architecture,  is  to  be  found  in  nature,  or  among  acci- 
dental combinations  of  natural  objects:  but  although 
these  conjectures  be  not  destitute  of  probability,  and 
open  a  wide  field  for  the  exercise  of  ingenuity,  they 
are  not  immediately  connected  with  the  main  purpose 
of  this  inquiry. 

On  the  rude  endeavours  of  savages  in  the  construc- 
tion of  their  primaeval  huts,  Vitruvius  has  sufficiently 
dwelt.  But  on  the  more  interesting  question  of  the 
obligations  imposed  on  the  architecture  of  Greece, 
by  the  previously  established  practice  of  Egypt,  he 
is  silent ;  and  not  only  neglects  to  inquire  into  this 
point,  but  appears  to  avoid  all  mention  of  the  build- 
ings of  the  latter  country.  However  forcibly  the 
different  character  assumed  by  Grecian  art  may  in- 
cline us  to  doubt  its  Egyptian  origin,  it  will  be 
difficult  to  resist  the  unanimous  voice  of  antiquity  on 
this  subject;  for  we  shall  scarcely  find  a  district  of 
Greece  without  its  tradition  of  foreign  adventurers, 
bringing  to  the  coasts  an  improved  state  of  knowledge 
and  civilisation ;  and  whether  these  personages  are  to 
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be  traced  directly  to  Egypt,  or  rather  to  Syria,  is 
immaterial,  as  in  that  age  the  two  countries  were 
nearly  identified.*  The  vanity  of  some  nations  may, 
perhaps,  receive  gratification  from  the  fabled  inter- 
course of  their  ancestors  with  foreign  heroes,  and 
their  own  descent  from  such  a  source.  The  expedi- 
tion of  iEneas,  and  even  the  settlement  of  the  Trojan 
Brutus  might  be  pleasing  to  their  self-created  poste- 
rity; but  the  proud  feelings  of  the  earthborn  Athenians 
could  never  have  been  flattered  by  the  invention  of 
a  tale  which  confessed  their  rescue  from  the  rudest 
state  of  barbarism  by  an  unknown  Egyptian,  whose 
only  claim  to  notice  is  in  his  capacity  of  their  legis- 
lator. A  confirmation  of  the  prior  advances  made  in 
the  arts  of  design  by  the  inhabitants  of  the  coast  of 
Syria  and  of  Egypt  is  afforded  by  the  conclusive 
testimony  of  Homer,  from  whose  expressions  the 
wealth  and  magnificence  of  the  Egyptians  are  appa- 
rent, and  with  whom  it  is  a  sufficient  commendation 
of  any  object  of  beauty  and  elegance  that  it  should 
be  called  Sidonian.  The  distinctive  appellation  which 
he  has  given  to  this  people,  is  that  of  "  skilful  work- 
men.'' t  It  is  true,  that  with  the  Greeks  the  arts 
soon  lost  the  character  impressed  on  them  by  their 
first  teachers :  their  sculpture,  at  a  very  early  period, 
far  from  bearing  any  resemblance  to  the  timid  and 
lifeless  productions  of  the  Eg}nptian  artists,  was  carried 
to  the  opposite  extreme  ;  all  is  energy ;  and  the  spirit 

*  See  some  conclusive  observations  on  this  subject,  Mitford's  Hist,  of  Gr. 
v.  1.  It  must,  however,  be  admitted  that  the  silence  of  Homer  tends,  in 
some  degree,  to  invalidate  the  notion  of  Egyptian  colonisation. 

+  ^,tb6j/€s  7ro\vdalda\oi. — II.  xxiii.  744,  et  pass. 
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and  truth  of  the  work  are  in  a  manner  burlesqued 
by  distorted  action  and  violent  gesture.  This  entire 
change  was  owing  to  the  same  active  and  enterprising 
mind,  which  had  enabled  them  still  more  rapidly  to 
advance  their  poetry  to  perfection,  and  which  arose 
probably  from  the  general  freedom  of  their  govern- 
ments, and  the  constant  communication  between 
numerous  independent  states.  Yet,  even  in  Greece, 
there  was  a  time  in  which  sculpture  unquestionably 
partook  of  that  stiff  columnar  style,  which,  from  the 
remotest  antiquity,  prevailed  on  the  banks  of  the 
Nile,  unimproved  and  unchanged  by  succeeding  ages. 
The  Daedalean  statues,  notwithstanding  the  exaggera- 
tion of  ancient  writers,  appear  to  have  been  of  this 
kind,  and  the  existing  descriptions  of  the  earliest 
representations  of  the  deities,  with  the  imitations  of 
these  works  still  remaining  to  our  times,  place  the 
resemblance  beyond  all  doubt.  Architecture  too, 
although  it  quickly  ceased  to  be  solely  employed  in 
the  erection  of  operose  and  tasteless  fabrics,  and 
became  in  the  hands  of  the  Greeks  distinguished  for 
propriety,  elegance,  and  grandeur,  may  yet  be  said 
to  have  been,  in  some  measure,  indebted  to  the  prac- 
tical endeavours  of  this  inferior  people. 

In  thus  mentioning  the  obligations  of  Grecian  archi- 
tecture to  the  practice  of  Egypt,  the  statement  must 
be  understood  as  limited  to  the  mere  mechanism  of 
the  art,  and  not  as  intended  in  any  degree  to  detract 
from  the  just  claims  of  the  Greeks  to  originality.  If, 
indeed,  the  discovery  of  all  that  is  admirable,  of  all 
in  which  beauty  and  attractions  consist,  can  sanction 
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such  a  claim,  we  may  safely  place  this  art  among 
those  which  they  most  distinguished  by  the  fertility 
of  their  invention,  as  well  as  by  the  unparalleled 
beauties  of  their  execution.* 

In  treating  of  an  age  far  removed  from  the  approach 
of  regular  history,,  it  is  fortunate  that  we  are  furnished 
with  a  guide  so  unerring  as  Homer,  whose  general 
accuracy  of  observation,  and  minuteness  of  description, 
are  such  as  to  afford  a  copious  source  of  information 
respecting  almost  every  thing  connected  with  the 
times  in  which  he  composed  his  work ;  and  who, 
being  nearly  contemporary  with  the  events  which  he 
relates,  and,  indeed,  with  the  earliest  matter  for  record 
in  Greece,  cannot  fall  into  mistakes  and  anachronisms 
in  arts,  or  manners,  or  government,  as  he  might  have 
done,  had  he  lived  at  a  more  advanced  and  refined 
period. 

It  may  be  right,  however,  in  this  place  to  observe, 
that  in  proportion  to  the  value  of  the  historical  in- 
formation afforded  by  the  works  of  Homer,  and  the 
implicit  credit  due  to  his  testimony,  we  should  be 
peculiarly  scrupulous  in  admitting  any  passage  which 
may  possibly  be  spurious,  although  possessing  the 
authority  of  his  name.  This  is  not  the  proper  place 
to  undertake  an  inquiry  into  the  origin  of  the  Homeric 
poems ;  but  the  multitude  of  interpolations,  which  are 
known  to   exist  throughout  these    admirable   produc- 

*  The  qualities  of  an  able  architect  seem  always  to  have  been  rare  even 
in  Greece,  in  the  whole  of  which,  according  to  Plato,  very  few  such  could 
be  found.  He  says  that  the  pay  of  a  common  builder  was  five  or  six  minae, 
but  that  an  architect  would  reqiiire  more  than  ten  thousand  drachms. — 
Plat.  'Epao-rat,  ed.  Serran.  t.  i.  p.  135. 
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tions  render  the  utmost  caution  necessary,  especially 
where  any  hypothesis  is  to  be  maintained  merely  by 
a  doubtful  allusion  or  an  insulated  expression. 

Whether  either  the  Iliad  or  the  Odyssey  was  the 
work  of  a  single  hand  has  been  much  doubted,  per- 
haps with  reason;  but  certainly  with  a  considerable 
appearance  of  reason,  supported  by  evidence  both 
external  and  internal,  so  far  at  least  as  the  Iliad 
is  concerned.  The  total  ignorance  of  the  history, 
or  even  real  name  of  their  author,  the  variety  of 
great  poems,  amounting  to  more  than  twenty  in 
number,  attributed  to  him  by  the  ancients,  and  the 
contention  of  different  states  for  the  honour  of  his 
birth,  are  embarrassing  circumstances  when  consi- 
dered with  reference  to  a  single  individual.  But 
whatever  may  be  the  fact  with  respect  to  the  author 
or  authors  of  these  poems,  the  great  mass  of  both  is 
undoubtedly  of  sufficient  antiquity  to  be  received  as 
casting  the  strongest,  and,  indeed,  the  only  light  we 
possess,  on  the  earliest  ages  of  Grecian  history.  It 
is  against  the  pretended  genuineness  of  detached 
verses  and  small  fragments  that  we  should  be  on  our 
guard,  for  such  are  most  likely  to  be  of  recent  intro- 
duction ;  and  a  few  words  on  the  manner  in  which 
these  interpolations  have  found  their  wajT  into  the 
poems,  will  show  that  such  a  corruption  of  the  text 
was  almost  inevitable. 

Without  stopping  to  inquire  whether  the  Homeric 

poems  were  consigned  to  writing  at  the  period  of  their 

promulgation,  or  whether  a  written  character  was  even 

known  to  their  author,   we  may,  in  passing,  remark 

c  3 
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the  singular  circumstance,  that  he  who  alludes  almost 
to  every  occupation  of  men,  and  draws  his  illustrations 
from  all  their  pursuits,  is  wholly  silent  with  respect 
to  this  valuable  art,  even  where  the  mention  of  it 
would  have  been  most  obvious.  It  may  even  be 
affirmed  with  confidence,  that  on  the  supposition  of  a 
written  character  existing  at  the  time,  it  would  be 
altogether  impossible  for  an  author  to  compose  a 
long  poem  of  many  thousand  lines,  relating  to  human 
affairs,  or  indeed  on  any  subject  whatever,  which  did 
not  contain  either  a  direct  mention  of  the  art,  or 
such  allusions  at  least,  as  should  necessarily  imply  a 
knowledge  of  its  existence.  But  this  part  of  the 
inquiry  is  not  in  truth  very  important,  because  it  is 
manifest  that  such  works  as  the  Iliad  could  not  easily 
have  been  engraved  on  marble,  brass,  or  wood,  the 
only  materials  employed  by  the  Greeks  for  a  long 
time  subsequent  to  the  period  in  question  ;  and  there- 
fore the  common  use  of  written  characters,  whatever 
may  have  been  the  precise  date  of  their  introduction 
into  Greece,  cannot  be  sypposed  to  have  been  in  any 
degree  coeval  with  that  event.  Neither  is  it  necessary 
in  this  place  to  examine  the  probability  of  the  state- 
ment respecting  the  disjointed  and  unconnected  nature 
of  the  poems  in  their  original  condition,  or  more 
particularly  to  estimate  the  value  of  the  received 
opinion  respecting  the  labours  of  Pisistratus  in  first 
arranging  and  embodying  these  separate  productions 
of  the  same,  or  different  authors.*     Laying  aside  such 

*  The  whole  of  this  question  is  fully  and  satisfactorily  examined  by 
Heyne,  II.  torn.  viii.  Excurs.  11,  ad  lib.  24.     See  also  Wolf.  Prolegom.  ad 
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discussions,  it  is  sufficient  that  we  know  the  fact  to 
be  undoubted,  of  their  having  been  for  many  ages 
chiefly  preserved  in  the  memories  of  rhapsodists,  or 
professional  reciters.  If  they  were  written  at  all,  the 
copies  were  rare ;  for  by  the  nation  in  general,  the 
poems  of  Homer  were  not  read,  but  heard.  The 
rhapsodists,  or  Homeridse,  as  they  were  called,  often 
poets  themselves,  were  persons  who  derived  their 
support,  as  well  as  the  respect  paid  to  their  character, 
from  these  recitations.  Their  popularity  must  have 
mainly  depended  on  the  interest  of  the  parts  which 
they  delivered  to  their  audience :  hence  we  find  that 
the  more  prominent  events  of  the  poems  received 
particular  names,  and  formed  the  subject  of  separate 
recitations.  Plato,  in  the  Io,  which  is  a  satire  on  the 
rhapsodists,  ridicules  their  mercenary  conduct;  and 
from  the  motives  by  which  they  were  actuated  it  is 
obvious  that  their  interpolations  must  have  been  fre- 
quent, in  order  that  they  might  either  avail  themselves 
of  the  exercise  of  their  own  poetic  talents,  or  gratify 
the  vanity  of  their  hearers  by  allusions  to  national 
tales,  and  subjects  of  local  interest.  The  early  pecu- 
liarities of  the  Greek  language  and  archaic  orthography 
of  the  Homeric  age,  were  modified  by  succeeding 
reciters  to  suit  the  forms  of  speech  prevalent  in  their 
own  times ;  and  hence  the  facility  of  interpolation  was 
much  increased,  and  the  difficulty  of  detection  pro- 
portionably  augmented.     From  the  manner  in  which 

Horn.  The  aij/iara  Xvypa,  mentioned  in  the  sixth  book  of  the  Iliad,  and 
the  description  of  the  chiefs  drawing  the  marked  lots  from  the  helmet  of 
Agamemnon  in  the  seventh,  are  explained  at  length,  xviii.  xix. 
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the  poems  were  handed  down,  in  detached  portions, 
little  read  or  critically  examined  until  a  comparatively 
late  period,  their  condition  cannot  be  considered  as 
likely  to  secure  the  integrity  of  the  text:  for  copies 
were  not  usually  transcribed  entire,  but  favourite  parts 
or  rhapsodies  were  preserved  according  to  the  fancy 
of  the  possessor.  Alcibiades  is  said  to  have  beaten 
a  schoolmaster,  not  because  he  did  not  possess  a 
copy  of  the  Iliad,  but  because  he  had  not  a  single 
rhapsody  of  the  Homeric  poems  in  his  school. 

A  certain  test  by  which  we  may  judge  of  the  spuri- 
ousness  of  all  passages  is  still  a  desideratum  in  the 
critical  examination  of  these  immortal  works.  The 
Greek  writers,  in  general,  from  their  puerilities,  and 
from  their  ignorance  of  the  early  state  of  their  own 
language  and  history,  are  in  such  discussions  most 
unsatisfactory ;  yet  the  obeli  of  the  Alexandrian 
critics,  and  their  scholia,  preserved  by  Eustathius, 
and  in  the  Venetian  manuscript  of  the  Iliad,  published 
by  Villoison,  are  valuable.*  The  only  certain  and 
steady  light,  however,  which  can  be  thrown  on  this 
difficult  subject,  is  afforded  by  the  early  language  of 
Greece,  where  a  competent  knowledge  of  it  is  attain- 
able. The  Greek  tongue  has  shared  the  fate  of  all 
others;  it  has  been  exposed  to  the  constant  opera- 
tion of  gradual  change.  The  original  Greek  of  the 
Homeric  ages  and  of  Apollonius  Rhodius  differ  nearly 
as  much  as  the  English  of  Chaucer  and  Dryden.  A 
knowledge  of  these  early  peculiarities  is  best  obtained 

*  Heyne,  II.  torn.  iii.  Exc.  de  Schol.  p.  80,  et  passim;  Knight,  Prolegom. 
in  Horn.  c.  82. 
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from  the  evidence  of  ancient  inscriptions,  the  legends 
of  coins,  and  scattered  notices  in  later  authors ;  but 
more  especially  from  an  examination  of  the  Latin 
language,  which  being  derived  from  the  Greek  at  a 
very  early  period  of  its  existence,  has  retained  a 
multitude  of  archaisms  and  forms  of  speech  entirely 
unknown  to  the  more  modern,  or  Attic  Greek.  In 
restoring  the  actual  text  of  the  Iliad  or  Odyssey  to  its 
pristine  condition,  either  by  the  insertion  of  the  iEolic 
digamma,  or  the  application  of  any  other  rule  derived 
from  the  sources  above  mentioned,  we  shall  frequently 
find  that  the  just  metre,  as  at  present  constituted, 
would  be  violated;  and  in  these  instances,  we  may 
presume  that  the  verse  has  been  constructed  according 
to  the  usage  of  a  more  modern  age.  This  is  not  the 
place,  however,  to  enumerate  the  different  modes  by 
which  we  may  be  enabled  to  approximate  to  a  know- 
ledge of  the  pure  and  genuine  text  of  these  poems : 
and  indeed,  even  if  the  occasion  demanded,  and  the 
requisite  ability  were  not  wanting  for  such  an  inquiry, 
it  wrould  be  rendered  nearly  superfluous  by  the  learned 
and  successful  labours  of  my  friend  Mr.  Knight ;  who, 
in  the  edition  of  the  Homeric  poems  which  he  has 
recently  published,  has  attempted  to  restore  them  to 
their  ancient  and  primitive  state.  Although  a  work  of 
this  kind  must  undoubtedly  be  considered  liable  to 
some  corrections,  and  capable  of  improvements  from 
the  fresh  illustrations  which  are  occasionally  afforded 
by  progressive  discoveries,  in  a  subject  so  difficult  and 
obscure ;  I  am  fully  persuaded  that  its  merits  will  be 
most  highly  appreciated  by  those  who  are  the  best 
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qualified  to  estimate  the  almost  insurmountable  obsta- 
cles to  such  an  undertaking:  while  to  the  lovers  of 
Grecian  literature,  and  especially  to  the  admirers  of 
these  noblest  productions  of  human  genius,  the  work, 
executed  in  the  manner  it  is,  must  prove  truly  inter- 
esting and  valuable. 

In  the  early  stages  of  civilisation,  the  main  object 
of  an  assembled  population  would  naturally  be  secu- 
rity ;  and  from  the  lawless  condition  of  society,  during 
this  period  of  Grecian  history,  it  appears  to  have  been 
necessary  vf or  the  inhabitants  to  build  their  towns  in 
situations  difficult  of  access,  and  in  the  defence  of 
which  they  were  as  much  indebted  to  the  assistance  of 
nature  as  to  the  employment  of  art.  These  fortresses, 
which,  in  the  infancy  of  the  state,  contained  its  whole 
population,  frequently  became  only  the  citadels  of 
towns,  which,  under  their  protection,  had  gradually 
extended  themselves  in  the  plains  beneath.  The  most 
ancient  Greek  cities  seem  also  to  have  been  generally 
built  at  some  distance  from  the  sea ;  doubtless  for  the 
same  reason  which  even  at  the  present  day  often  drives 
the  modern  inhabitants  from  the  coast,  in  order  to  avoid 
the  piratical  expeditions  so  natural  at  all  times  to  the 
maritime  population  of  this  part  of  the  world.  For 
the  attainment  of  the*  requisite  security,  and  in  all 
their  works  designed  for  defence  and  protection,  we 
may  observe  the  disproportionate  and  wonderful  exer- 
tions employed  by  various  nations  in  the  earliest 
periods  of  their  history;  exertions,  which,  by  their 
more  polished  descendants,  have  usually  been  attri- 
buted to  the  agency  of  a  supernatural  power  :  for  it  is 
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remarkable,  that  with  whatever  admiration  we  may- 
view  the  works  of  later  ages,  the  gigantic  and  ponder- 
ous masses  which  call  forth  our  astonishment,  have 
been  in  all  nations  the  production  of  a  people  com- 
paratively barbarous.  Hence  the  vast  labour  bestowed 
on  the  construction  of  walls,  the  remains  of  which  are 
so  common  in  different  parts  of  Greece,  and  which  are 
the  first,  and  certainly  among  the  most  wonderful 
specimens  of  building  in  that  country.  Of  these  the 
walls  of  Tiryns  are  the  most  ancient,  and  perhaps  the 
most  celebrated.  Homer,  in  the  catalogue,  gives  to 
the  town  the  characteristic  epithet  of  retxioeo-o-a,*  a 
clear  proof  that  the  walls  were  calculated  to  excite 
admiration  in  his  time  as  well  as  in  our  own.  It  is 
difficult  to  ascertain  the  precise  date  of  their  erection  : 
but  they  were  said  to  have  been  the  work  of  Lycians, 
under  the  direction  of  Proetus,  the  brother  of  Acrisius.t 
This  story  would  carry  us  five  or  six  generations  higher 
than  the  era  of  the  Trojan  war.  In  after  times,  how- 
ever, from  their  massive  and  gigantic  proportions,  as 
well  as  from  the  absence  of  authentic  information 
respecting  them,  they  were  generally  considered  as 
having  been  raised  by  the  Cyclops.  The  description 
given  by  Pausanias  is  to  this  day  correct.!  These  walls 
are  about  a  quarter  of  a  mile  in  circuit,  and  embrace  a 
rising  ground  of  inconsiderable  elevation,  situated  in 
the  plain  of  Argos.     There  are   separate  entrances ; 

*  II.  ii.  559. 

+  Strabo,  lib.  viii.  p.  373  ;  Pausan.  Argol.  c.  16,  25. 

£  Pausan.  Argol.  c.  25  :  ir€iroir]Tai  5e  apySov  KiOwv,  [xeyeOos  exow  eicaaros 
\idos,  ws  an  clvt&v  /jlt]^  av  apxV  KivriOrjvai  rov  yaKporarov  vnb  (evyous 
7}jj.i6vitiV  Ai6ia  5e  ii/^pfj.oa-rai  na\ai3  ws  /J.d\i(TTa  avrwv  eKaaroy  apfxoviav  ro?s 
IxeydAois  \idois  cfoau 
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and  leading  from  one  of  these,  may  be  seen  a  covered 
gallery  or  passage,  formed  in  the  thickness  of  the  wall, 
the  course  of  which  it  follows  to  some  extent ;  the  roof, 
although  rudely  constructed,  in  some  measure  resem- 
bles that  of  the  gallery  in  the  great  pyramid,  being 
composed  of  large  stones  inclined  towards  each  other, 
and  forming  an  acute  angle  by  their  junction. 

In  the  vicinage  of  Tiryns,  nearly  coeval  with  it, 
but  far  surpassing  it  in  extent,  are  the  remains  of 
Mycense.  This  city,  so  distinguished  at  its  first  in- 
troduction to  our  notice,  remained,  during  the  flourish- 
ing ages  of  Grecian  history,  in  a  state  of  ruin  and 
desolation.  Tradition  names  Perseus  as  its  founder, 
but  the  execution  of  the  walls,  like  those  of  its  neigh- 
bour town,  is  referred  to  the  hands  of  the  Cyclops. 
The  condition  of  Mycenae  is,  I  should  suppose,  very 
much  that  in  which  it  was  seen  by  Pausanias,  or  even 
by  Thucydides  five  hundred  years  before  :  indeed  these 
stupendous  masses,  in  their  present  dilapidated  state, 
appear  to  be  so  indestructible,  as.  to  defy  the  further 
injuries  of  time,  as  well  as  the  violence  of  any  force 
inferior  to  that  which  was  employed  in  their  construc- 
tion. Pausanias  informs  us,  that  in  his  time,  among 
the  ruins  of  the  walls,  a  gate  remained,  over  which  was 
the  representation  of  two  lions*  This  gate,  which 
seems  to  have  been  the  principal  entrance  to  the  city, 
does  not  stand  even  with  the  course  of  the  walls,  but 
is  placed  considerably  within  the  line  described  by 
their  general   circuit.      The    approach,   therefore,    is, 

°  Pausan.  Argol.  c.  16  :  AeiVeTai  Se  tifxws  %ri  Kcd  aKXarov  ir€pifi6\ov,  /cal 
7]  irv\7)'  \4ovres  Se  i^crTiiKOLdiv  p.vtt}. 
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for  some  paces  by  a  sort  of  passage  between  the 
walls,  and  scarcely  of  a  greater  width  than  the  gate 
by  which  it  is  terminated.  Defence  was  the  object  of 
this  contrivance,  by  which  few  persons  abreast  could 
reach  the  entrance  at  the  same  time,  and  in  the  attempt 
must  necessarily  have  been  exposed  to  destruction  from 
the  weapons  of  the  inhabitants  stationed  on  the  ram- 
parts of  each  wall  which  formed  the  avenue.  By  the 
accumulation  of  earth  this  gate  is  buried  nearly  up  to 
the  top,  where  it  is  not  more  than  eight  feet  wide,  yet 
the  lintel  is  one  massive  stone  twelve  feet  in  length. 
The  jambs,  which  probably  consist  only  of  single 
stones,  are  inclined  towards  each  other,  the  width  of 
the  opening  being  gradually  diminished  from  the  bot- 
tom ;  a  contrivance  by  which  the  whole  building  is 
apparently  strengthened,  and  which  furnishes  us  with 
a  singular  coincidence  with  the  manner  of  Egyptian 
building.  The  walls  themselves  have  in  their  con- 
struction more  of  care  and  art,  and,  perhaps,  exhibit 
the  marks  of  a  period  somewhat  later  than  those  of 
Tiryns.  For  although  the  polygonal  blocks  are  nearly 
of  the  same  dimensions,  they  are  fitted  together  with 
greater  exactness,  and  have  been  so  shaped  in  part  as 
to  ensure  some  degree  of  regularity  :  whereas  the  walls 
of  Tiryns  consist  of  rude  masses  of  rock  piled  on  each 
other,  the  interstices  of  which  are  filled  up  with  small 
stones,  and  fitted  together  by  the  ingenuity  of  the 
builder,  without  having  been  previously  formed  by  the 
aid  of  the  chisel  or  the  saw.  The  lions  mentioned  by 
Pausanias  are  executed  in  bas-relief  on  a  single  stone 
nine  feet  in  height,  and  about  thirteen  feet  in  width. 
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Their  heads  only  are  destroyed ;  between  them  is 
placed  a  species  of  small  column  supporting  a  capital 
of  a  singular  form,  on  which  their  fore  legs  rest. 
Whether  we  are  to  view  this  work  as  possessing  any 
mystic  and  symbolical  meaning,  or  to  explain  it  as 
an  obvious  and  general  emblem,  or  even  as  the  private 
device  and  impressa  of  an  individual,  this  is  not  the 
place  to  inquire.  It  may  be  sufficient  to  observe,  that 
probably  no  example  of  Grecian  sculpture  is  to  be 
found  of  equal  antiquity,  and  certainly  none  whose  age 
is  fixed  by  evidence  in  any  degree  so  satisfactory. 

There  are  many  walls  in  various  parts  of  Greece 
which,  from  a  resemblance  in  their  construction,  and, 
in  some  instances,  even  in  their  magnitude,  to  those  of 
Tiryns  and  Mycense,  have  acquired  the  appellation  of 
Cyclopian.  These  may  be  considered  as  among  the 
first  attempts  of  Grecian  art:  although  in  assigning 
to  them  generally  this  early  date  some  caution  is 
requisite  ;  for  those  characteristics  which  at  Athens 
and  Argos  may  properly  be  viewed  as  the  unques- 
tionable marks  of  the  most  ancient  times,  do  not 
necessarily  lead  to  a  similar  conclusion  when  found 
in  Macedonia  and  Epirus.  Perhaps  the  best  criterion 
of  antiquity  is  afforded  by  their  massive  and  gigantic 
proportions;  for  we  should  scarcely  be  justified  in 
indiscriminately  referring  monuments  to  these  remote 
ages,  solely  from  the  appearance  of  a  rudeness  and 
peculiarity  which  may  have  arisen  from  ignorance,  or 
even  from  the  affectation  of  an  archaism  not  unfre- 
quently  to  be  met  with.  Indeed  it  is  manifest  that  as 
this  is  the  readiest  and  simplest  mode  of  building,  as 
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practised  in  all  countries  and  in  all  ages,  it  can  only 
be  in  consequence  of  their  vast  dimensions,  that  such 
monuments  have  received  the  appellation  of  Cyclopian ; 
which  term,  therefore,  when  properly  explained,  will 
only  signify  architecture  of  an  indefinite  antiquity,  of 
rude  workmanship,  and  of  which  the  dimensions  are 
such  as  almost  to  appear  to  he  the  effect  of  preter- 
natural force.  It  would  be  an  unprofitable  task  to 
inquire  into  the  history  of  those  fabulous  builders  from 
whom  this  title  has  been  derived.  The  result  could 
not  fail  to  prove  in  the  greatest  degree  contradictory 
and  uncertain ;  as  the  Greeks,  with  their  usual  negli- 
gence and  facility  of  belief,  have  given  the  same  term 
to  all  structures  of  a  similar  description,  without  any 
reference  to  their  real  authors,  age,  or  origin.  The 
term  being  thus  vague  in  its  application,  it  is  of  the 
less  consequence  whether  we  trace  the  supposed  in- 
ventors of  the  style  to  Lycia,  to  Sicily,  or  to  Crete  ; 
or  consider  them  as  a  portion  of  the  Pelasgic  race,  the 
ancient  inhabitants  of  Greece ;  for,  in  truth,  all  these 
tribes,  as  well  as  many  others,  in  the  early  periods  of 
their  history,  may  with  equal  propriety  lay  claim  to 
the  Cyclopian  character  in  their  architectural  works. 

The  same  motives  of  defence  and  security  which, 
during  the  unsettled  and  turbulent  condition  of  Greece 
at  the  first  dawning  of  its  civilisation,  prompted  the 
small  independent  states  to  strengthen  the  walls  of 
their  cities  with  such  incredible  labour,  seem  very 
generally  to  have  influenced  these  communities,  as 
well  as  some  of  the  more  powerful  individuals,  in  the 
measures  adopted  for  the  preservation  of  their  wealth 
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and  valuable  possessions.  Treasuries  were  common 
in  Greece  at  a  very  remote  period.  Minyas,  who  ruled 
the  Boeotian  Orchomenos,  considerably  before  the  era 
of  the  Trojan  war,  is  said  to  have  been  the  first  who 
erected  a  building  for  this  purpose:*  and  the  conse- 
cration of  precious  offerings  to  Apollo  at  Delphi  is 
coeval  with  the  first  notices  of  Grecian  history.  The 
wealth  of  the  "  Minysean  Orchomenos  "  is  celebrated  in 
that  passage  of  the  Iliad,  in  which  Achilles  rejects  the 
offers  of  Agamemnon  :t  and  when,  in  the  course  of  his 
reflections,  he  goes  on  to  say  that  the  loss  of  life  can- 
not be  compensated  even  by  the  possession  of  all  the 
riches  inclosed  in  the  "stone  mansion  of  Apollo,"!  I 
think  it  highly  probable  that  Homer  alludes,  not,  as 
is  generally  understood,  to  a  temple,  which  there  is 
reason  to  believe  did  not  exist  at  that  time,  but  to 
some  treasury,  which,  from  the  manner  of  building 
employed  in  these  edifices,  might  well  deserve  the 
characteristic  appellation  of  AATN02 ;  and  a  passage 
of  Strabo  tends  to  confirm  the  accuracy  of  this  con- 
jecture ;  for  he  expressly  declares  that  the  words  of 
Homer  were  construed  by  some  to  signify  a  subter- 
ranean treasury,  and  not  the  temple  of  Apollo.§ 

Many  Grecian  states  had  their  separate  treasuries 
at  Delphi,  as  well  as  at  Olympia.  That  of  the  Co- 
rinthians was  built  by  Cypselus  the  father  of  Periander, 

*  Pausan.  Bceot.  c.  36.  t  II.  ix.  381. 

;£  'Ou5'  oca  \dtvos  ovdbs  acprjTOpos  ivrbs  iepyei 
Qoifiov  'AttSaAcdisos  TIvOo?  zvi  TreTpTjecar). 

II.  ix,  404. 
§  Strab.   lib.   ix.  p.  421  :  apropos  8'  ou^hy,  rov  Kara  yrjs  6r}(TavpL(rfxby 

K.  T.  A. 
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about  six  hundred  and  fifty  years  before  Christ.  The 
treasury  of  Atreus  and  his  family  is  mentioned  by 
Pausanias  as  existing  at  Mycenae  in  his  time,  and 
there  are  other  scattered  notices  of  these  early  build- 
ings occasionally  to  be  met  with  in  Greek  writers. 
The  artists  of  the  heroic  ages  most  celebrated  in  con- 
structing these  edifices  were  the  brothers  Agamedes 
and  Trophonius,  concerning  whom  many  particulars 
are  related,  but  of  whom  nothing  certain  is  known, 
and  whose  very  existence  seems  more  than  doubtful. 
They  are  not  once  mentioned  or  alluded  to  in  the 
Homeric  writings ;  for  the  Hymn  to  Apollo  cannot  be 
considered  as  possessing  any  claim  to  such  high  an- 
tiquity. In  this  poem  however  they  are  mentioned 
as  the  builders  of  the  temple  at  Delphi;  and  it  is 
remarkable  that  the  words  employed  to  designate  the 
edifice  have  been  borrowed  by  the  author  from  the 
peculiar  expression  in  the  Iliad.*  A  story  is  told  by 
Pausanias,t  of  their  employing  an  artifice  in  building 
the  treasury  of  Hyrieus,  which  by  enabling  them 
easily  to  displace  a  certain  stone  of  the  edifice,  gave 
them  the  power  of  secretly  entering,  and  of  purloining 
the  riches  deposited  there,  at  their  pleasure.  Aga- 
medes was  at  last  caught  in  a  snare  placed  in  the 
treasury  for  that  purpose  ;  and  Trophonius,  finding  it 
impossible  to  extricate  him,  cut  off  his  brother's  head, 
in  order  to  prevent  his  own  detection.  All  this,  how- 
ever, with  additional  circumstances  of  absurdity  and 

*  Hymn,  in  Apoll.  v.  296  : 

AaCvov  ovdbv  edr]Ke  Tpocpuvios,  r/5'  *  Ay  afirjdris, 

"Tiees  'Epyivov. 
f  Pausan.  Boeot.  c.  37. 
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disgust,  is  detailed  by  Herodotus  in  the  words  of  the 
Egyptian  priests,  from  whom  he  had  the  fable,  and  to 
which  country  the  scene  and  actors  exclusively  belong.* 
We  cannot  therefore  place  any  reliance  on  the  tales 
respecting  these  brothers ;  nor  ought  we  to  give  more 
credence  to  the  greater  performances  ascribed  to 
Daedalus,  whose  fabulous  existence  is  still  less  equi- 
vocal.f  All  works  of  sculpture  or  other  monuments  of 
the  highest  antiquity  and  comparative  merit,  appear  to 
have  been  called  Daedalian,  which  epithet  perhaps  im- 
plied nothing  more  than  skilful.  Pausanias  expressly 
says  (Boeot.  c.  3.)  that  statutes  were  called  Daedalian 
before  the  birth  of  Daedalus.  AAIAAA02  therefore 
signified,  in  fact,  only  "the  artist."  t  This  person, 
it  is  true,  is  mentioned  in  the  Iliad,  but  there  can  be 
no  doubt  whatever  that  we  should  consider  the  passage 
as  spurious ;  for  even  those  who  dissent  from  the 
opinions  of  Heyne  and  others,  in  their  proposed  rejec- 
tion of  the  whole  episode  in  which  it  is  inserted,  agree 
in  stigmatising  the  genuineness  of  the  particular  words 
here  referred  to.  They  are  to  be  found  in  the  descrip- 
tion of  the  shield  of  Achilles,  in  which  allusion  is 
made  to  the  representation  of  a  dance  executed  by 
Daedalus  in  celebration  of  the  victory  of  Theseus  over 
the  Minotaur,  and  his  escape  from  the  labyrinth.§ 
The  story  to  which  this  relates  is  not  to  be  discovered 
in  the  genuine  part  of  the  Homeric  poems,  and  although 
it  would  be  superfluous  to  lose  time  in  the  detection  of 

*  Herod,  lib.  ii.  c.  121.  t  Idem,  c.  148. 

%  For  additional  particulars  containing  a  satisfactory  refutation  of  the 
ancient  accounts  of  this  artist,  see  Goguet.  Orig.  des  Loix,  torn.  ii.  p.  11. 
§  II.  xviii.  591,  592. 
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so  manifest  an  interpolation,  abundant  proof  may  be 
afforded  in  few  words  from  the  account  alone  which  is 
given  of  the  labyrinth.  If  a  building  of  this  nature 
ever  did  exist  in  Crete,  a  supposition  probably  un- 
founded, all  writers  agree  in  stating  that  it  was  con- 
structed by  Daedalus  in  imitation  of  that  which  he  had 
seen  in  Egypt.  Now,  Herodotus,  the  first  author  who 
has  described,  and  in  the  most  detailed  manner,  the 
Egyptian  labyrinth,  positively  asserts  that  this  stu- 
pendous edifice  was  the  work  of  the  twelve  kings,  that 
is  to  say,  between  six  and  seven  hundred  years  after 
the  date  necessarily  assigned  to  the  Cretan  labyrinth 
of  Daedalus. 

Perhaps  the  most  interesting  monument  of  these 
ages  is  the  treasury  of  Atreus,  still  existing  at  My- 
cenfe.  It  is  a  building  of  a  conical  shape,  or,  more 
correctly  speaking,  in  the  form  of  a  paraboloid,  about 
fifty  feet  in  diameter,  and  rather  more  in  height ;  the 
stones  of  which  it  is  composed  are  of  great  magnitude ; 
that  in  particular  which  covers  the  entrance  is  of 
enormous  dimensions.  They  are  placed  in  horizontal 
layers,  each  gradually  projecting  over  the  other  until 
they  meet  at  the  top;  the  whole  therefore  has  the 
appearance  of  a  pointed  dome,  but  the  mode  in  which 
it  is  constructed  denotes  an  entire  ignorance  of  the 
principle  of  the  arch.  That  the  interior  surface  was 
formerly  covered  with  plates  of  brass  we  have  good 
reason  to  suppose,  for  large  nails  of  the  same  metal, 
by  which  they  were  anciently  fastened,  still  adhere  to 
the  stones  in  different  parts  of  the  building.  The 
whole  of  this  singular  edifice  is  covered  with  earth, 
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and  presents  in  its  outward  form  the  resemblance  of 
a  mound  or  tumulus.  This  circumstance  has  no 
doubt  suggested  the  appellation  of  the  tomb  of 
Agamemnon,  which  it  usually  bears,  and  which  is 
also  mentioned  by  Pausanias;  but  independently  of 
his  description  of  the  subterranean  treasury,  which 
sufficiently  points  out  the  destination  of  this  building,* 
the  Homeric  rites  of  sepulture  are  too  accurately 
detailed  to  render  it  possible  for  us  to  admit  the 
probability  of  such  a  supposition.  Some  additional 
illustration  is  to  be  derived  from  the  few  remains 
of  the  treasury  of  Minyas,  which  are  still  to  be  seen 
at  Orchomenus  ;  and  from  these,  as  well  as  from  the 
account  of  Pausanias,t  there  is  little  doubt  that  it  was 
precisely  similar  to  that  which  has  just  now  been 
described.  An  ingenious  traveller,  who  had  never 
heard  of  the  building  at  Mycenae,  and  whose  pre- 
mature death  prevented  him  from  ever  seeing  it,  by 
measuring  these  remains  and  applying  them  to  the 
restoration  of  the  original  design,  produced  a  building, 
in  plan  differing  in  no  respect  from  the  treasury  of 
Atreus.  The  scattered  notices  which  we  possess  of 
works  erected  throughout  Greece  for  the  same  pur- 
pose, contribute  to  remove  all  doubt  as  to  the  origin 
of  the  structure,  which,  by  a  conjecture  equally  erro- 
neous, has  been  sometimes  denominated  the  temple, 
as  well  as  the  tomb  of  Agamemnon.  Homer  perhaps 
alludes  to  a  building  not   very  different  from   these 

*  Pausan.    Cor.    c.    16  :    eV    8e   ro?s   epenrlois — 'Arpews  koll  tmu  7ra(dci)p 
vnoyaia  oiKodoinr)/J.aTa,  eu6a  ol  Orjvavpoi  acpHTi  toov  xPV^tooi'  i\(JQ.v. 
t  Pausan.  Boeot.  c.  38. 
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when  he  mentions  the  treasury  of  Priam,  into  which 
the  aged  monarch  is  said  to  descend,  for  the  purpose 
of  selecting  the  precious  objects  for  the  ransom  of 
the  dead  body  of  his  son;  hence  we  may  reasonably 
infer  that  it  was  a  subterranean  edifice.  He  gives 
it  also  the  peculiarly  characteristic  epithet  of  lofty- 
roofed.*  It  is  to  be  observed  that  the  later  treasuries, 
although  they  preserved  the  circular  form,  were  often 
built  with  porticoes  in  front.  Pausanias  describes 
the  treasury  of  the  state  of  Megara  at  Olympia,  as 
having  the  war  of  the  giants  represented  in  the  tym- 
panum of  the  pediment ;  t  from  which  it  is  evident 
that  there  must  have  been  a  portico.  It  is  not  un- 
likely that  the  Pantheon  at  Eome,  which  corresponds 
with  this  description,  may  originally  have  had  a  similar 
destination. 

If  we  seek  for  those  parts  of  architecture  properly 
termed  ornamental,  which  were  known  to  Homer, 
we  shall  discover  scarcely  anything  to  answer  this 
description,  and  nothing  that  can  afford  the  least 
intimation  of  his  having  possessed  any  knowledge  of 
those  varieties  under  which  the  different  modes  of 
building  have  since  been  classed.  The  chief  decora- 
tion of  the  age  seems  to  have  consisted  in  a  polished 
surface.  The  stones  were  large,  well  fitted  together, 
and  above  all,  perfectly  smooth.  The  charm  and 
grace  of  forms  were  unknown  ;  for  although  the 
chambers  and  buildings  themselves  are  sometimes 
said  to  be  lofty,  there  is  no  indication  of  any  sym- 
metrical   proportion.       In    the    imaginary   palace    of 

*  II.  xxiv.  191.  +  Pausan.  El  post,  c.  19. 

D 


50  THE    PMNCIPLES    OF   BEAUTY 

Alcinous,  which  is  intended  as  the  model  of  ideal 
perfection  in  the  art,  no  attempt  is  made  to  describe 
architectural  beauties  ;  but  to  compensate  for  the 
defect,  no  exaggeration  is  spared  to  make  it  rich.  We 
have  brazen  walls  and  golden  doors,  with  silver  posts 
and  lintels.*  The  palace  of  Menelaus  is  represented 
in  nearly  the  same  general  terms  of  magnificence.  It 
was  full  of  brass  and  gold,  silver  and  ivory:  it  was 
resplendent  as  the  sun  and  moon,  and  appeared  in 
the  eyes  of  Telemachus  like  the  mansions  of  Jupiter 
himself.t  All  this  seems  pretty  clearly  to  indicate 
the  total  deficiency  of  what  can  with  any  propriety 
be  called  architectural  ornament. 

Perhaps  we  may  in  a  great  measure  ascribe  the 
simplicity  which  reigned  in  these  early  buildings  to 
the  peculiar  superstition  of  that  period.  It  is  certain 
that  the  same  spirit  of  devotion  which  in  succeeding 
times  filled  every  state  with  splendid  monuments  of 
art,  did  not  then  exist,  and  I  think  there  is  great 
reason  to  believe  that  in  the  Homeric  age  temples 
were  even  scarcely  known  in  Greece.  It  is  remark- 
able that  in  the  Iliad  mention  is  but  once  made  of 
any  Grecian  temple,  and  I  think  there  will  be  little 
difficulty  in  proving  this  passage  to  be  an  interpola- 
tion. In  the  catalogue  of  the  ships,  when  the  forces 
of  Athens  are  enumerated,  they  are  called  "  the 
people  of  the  noble  Erectheus,  whom  the  fertile  earth 
produced,  and  whom  Minerva  nourished.  She  placed 
him  in  her  own  rich  temple,  where  he  is  annually 
propitiated  by  the  Athenian  youth  with  sacrifices  of 

*  Od.  vii,  88.  t  Idem,  iv.  45,  74. 
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bulls  and  lambs."*  To  disprove  the  authenticity  of 
this  passage,  it  is  sufficient  to  state  that  throughout 
the  Iliad  there  is  no  indication  which  can  lead  us  to 
suppose  that  Homer  was  acquainted  with  the  practice 
of  hero-worship.  Divine  honours  were  not  paid  even 
to  Hercules,  or  to  any  of  those  mortals  who  afterwards 
became  objects  of  adoration  in  Greece.  The  origin 
of  the  interpolation  may  be  easily  traced  to  the  desire 
of  some  Athenian  rhapsodist,  to  gratifjr  his  own 
national  vanity,  and  that  of  his  audience,  at  the  expense 
of  truth ;  for  there  existed  in  Athens  a  most  ancient 
temple  dedicated  both  to  Minerva  and  to  Erectheus, 
in  which  they  had  their  respective  altars,  and  which 
was  perhaps  more  revered  than  any  other  building  in 
the  city.  This  connexion,  so  sacred,  so  gratifying, 
the  memorials  of  which  were  of  an  antiquity  so  high, 
might,  without  much  scruple,  be  made  to  receive 
additional  dignity  from  its  insertion  in  the  divine 
work  of  Homer.  The  fable  also,  invented  by  the 
Athenians  themselves,  respecting  the  production  of 
Erectheus  from  the  earth,  was  too  flattering  to  their 
vain-glorious  pretensions  as  Autocthones,  to  be  for- 
gotten on  this  occasion.  We  may  observe  likewise 
that  in  the  passage  in  question  they  are  called  "  the 
people  of  Erectheus  " — AHMON  'EpexOfjos. — This  is  a 
term  by  which  Homer  never  describes  any  other  state, 
and   which    indeed    is    evidently   derived   from   their 

*  II.  ii.  547: 

Arjiiov  'EpexOrjos  fieyaXrjropos,  ov  ttgt  ^AQfyt) 
0p6i|/e,  Alos  Ovydrrjp,  race  de  (eidcopos  "Apovpa, 
KaS*  5'  eu  " AB-h,vy\d>  daw,  eco  eVi  ttloul  vq£. 
'Ej/6a5c  fuv  ravpoicri  nal  b.pveiols  IXaovToa. 
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own  subsequent  condition,  and  peculiar  appellation, 
under  a  republican  form  of  government :  it  cannot 
therefore  be  applicable  to  them  as  the  followers  of 
Menestheus.  These  arguments  appear  to  be  sufficient. 
It  is  proper  nevertheless  to  mention  that  Plato  mani- 
festly refers  to  this  passage,  in  one  of  his  dialogues, 
without  intimating  a  doubt  of  its  being  genuine ;  but 
such  a  reference,  although  it  may  undoubtedly  serve 
to  prove  the  antiquity  of  the  interpolation,  can  by  no 
means  alter  its  character.* 

If,  however,  we  may  with  good  reason  believe  that 
temples  were  unknown  in  European  Greece  during 
the  age  of  Homer,  and  that  the  altar,  with  its  sacred 
inclosure,  was  the  scene  of  all  public  sacrifices  and 
religious  rites,  we  are  led  to  think  that  some  difference 
existed  in  this  respect  on  the  Asiatic  coast;  for  in 
Troy  we  find  a  temple  of  Minerva  is  mentioned, 
although  without  any  description  or  circumstance  of 
ornament. — The  doors  are  opened,  and  the  goddess 
is  approached,  t — the  building  appears  to  have  been 
solely  intended  as  a  sort  of  shrine  or  receptacle  for 
the  statue ;  if  indeed  it  be  not  possible,  as  an  in- 
genious friend  has  suggested  to  me,  that  the  poet 
intended  to  describe  the  presence  of  Minerva  herself, 
and  not  her  image ;  especially  as  it  does  not  appear 
that    the    representation   of    any   deity   is   elsewhere 

*  Plat.  Alcib.  prim.  t.  i.  p.  132,  ed.  Serran.  The  conjecture  of  the  inter- 
polation of  these  lines  has  recently  received  the  sanction  of  Mr.  Knight's 
opinion,  who  further  states  that  the  expression  ^idcopos^Apovpa  signified, 
in  the  earliest  ages  of  the  language,  the  cultivable  surface  of  the  earth, 
rather  than  the  earth  itself. — K light,  II.  not.  in  B.  p.  11. 

'j*  II.  vi.  297  :  Ovpas  <&'|e  0ea'  u — 
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mentioned  in  the  Iliad.  Allusion  is  likewise  made,  but 
unaccompanied  with  any  particulars,  to  a  temple  of 
Apollo  in  the  vicinity  of  the  same  city.*  In  the  Odyssey 
notices  may  occasionally  be  found  of  sacred  buildings 
even  in  Greece,  and  this  is  to  be  considered  as  one, 
among  other  indications,  which  mark  that  poem  as 
the  production  of  a  later  age. 

The  early  Greeks,  therefore,  being  in  a  great  mea- 
sure deprived  of  this  abundant  source  of  future  magni- 
ficence, their  chief  display  of  skill  and  splendour  in 
the  art  was  confined  to  the  erection  of  the  habitations 
of  their  princes,  and  to  the  buildings  dependent  on 
them.  These,  as  I  have  already  stated,  appear  to 
have  possessed  little  of  architectural  ornament.  It 
is  not  my  intention,  however,  to  attempt  any  minutely- 
detailed  description  of  these  edifices,  for  the  inquiry, 
although  not  uninteresting,  being  unassisted  by  the 
remains  of  any  coeval  monument,  and  being  founded 
on  the  disputed  interpretation  of  various  passages, 
some  of  which  are  themselves  of  doubtful  antiquity, 
cannot  be  expected  to  lead  to  any  very  accurate  result. 
A  general  view  of  this  species  of  the  Homeric  archi- 
tecture will  be  sufficient,  preserving  at  the  same  time 
some  attention  to  such  particulars,  as  from  their 
character  of  ornament  may  serve  to  afford  a  more 
correct  notion  of  the  state  of  the  art. 

These  mansions,  whose  chief  recommendation  was 
constituted  by  solidity  and  extent,  were  built  round 
a  court;  a  plan  universally  adopted  in  succeeding 
ages,  and  which  still  prevails  in  the  same  countries. 

*  Probably  in  Tenedos.— IL  i.  38,  446  ;  vii.  83. 
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The  palace  of  Priam  answers  this  description  ;  it 
was  composed  of  hewn  stone,  constructed  with  open 
chambers  or  porticoes,  and  in  addition  to  the  part 
occupied  by  the  old  king,  contained  fifty  apartments 
allotted  to  his  sons,  and  on  the  opposite  side  of  the 
court  twelve  separate  habitations  for  his  sons-in-law 
and  their  wives.*  The  chambers  in  general  of  the 
Homeric  buildings,  with  the  exception  of  the  great 
hall  of  the  palace,  appear  to  have  been  small,  at 
least  no  expression  occurs  respecting  them  which  can 
lead  us  to  think  otherwise.  Rich  furniture  was  not 
uncommon;  the  seats  and  couches  were  frequently 
distinguished  by  their  costly  materials  and  beautiful 
workmanship  ;  f  but  the  chief  decoration  consisted, 
probably,  in  the  magnificence  of  the  arms,  and  in  the 
skilful  manner  in  which  they  were  arranged. I 

We  may  conclude  that  the  form  of  the  roof  was 
pointed,  for  in  the  funeral  games  when  Ajax  and 
Ulysses  grasp  each  other  for  the  purpose  of  wrestling, 
they  are  compared  by  Homer  to  two  beams  of  the 
roof,  which  some  able  architect  had  closely  fitted  toge- 
ther at  the  summit.  §  These  rafters  in  subsequent 
ages  retained  the  appellation  by  which  they  are  cha- 
racterised in  the  Iliad.  ||  Terms  of  admiration  are 
sometimes  used  in  mentioning  the  beams,^"  but  they 
are  vague,  and  contain  nothing  descriptive  of  their 
quality.  It  is  not  easy  to  conjecture  in  what  their 
beauty  may  have  consisted,  unless  perhaps  in  strength 

*  II.  vi.  242—250.  +  Idem,  xi.  644;  xviii.  390;  Od.  xx.  160. 

t  II.  vi.  321.  §  Idem,  xxiii.  712. 

II  Poll.  x.  lib.  i.  c.  8.  1  Od.  xix.  37. 
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and  suitable  proportion.  The  interior  part  of  the 
roof,  it  would  seem,  was  usually  left  open  to  the  top, 
with  the  insertion  however  of  other  timbers,  in  order 
to  afford  additional  security.  Columns  supported  the 
horizontal  beams,  to  one  of  which  the  goat-herd 
Melanthius  was  drawn  up  and  bound  by  order  of 
Ulysses  until  his  execution.*  From  one  of  the  beams, 
also,  Minerva,  in  the  figure  of  a  bird,  beheld  the 
destruction  of  the  suitors.t  Homer  extols  the  skill 
of  the  Trojan  architects :  a  sufficient  proof  of  the 
superior  advances  made  by  the  Asiatics  in  the  art; 
and  yet  it  is  remarkable,  that  neither  in  the  palace 
of  Priam,  nor  in  that  of  Paris,  said  to  be  raised  by 
the  most  able  workmen,  is  there  any  thing  which 
indicates  the  appearance  of  ornament,  excepting  the 
mention  of  polished  stone. J  This,  indeed,  seems  to 
have  composed  the  main  beauty  of  the  Homeric 
buildings.  In  imaginary  edifices  the  materials  are 
sometimes  changed,  and  we  find  a  profusion  of  the 
precious  metals  employed  in  their  construction ;  but 

*  Od.  xxii.  195. 

+  Idem,  239.  There  is  a  passage  in  the  Orestes  of  Euripides,  which 
not  only  indicates  the  ancient  construction  of  roofs  to  have  been  of  this 
description,  but  which,  if  it  were  possible  to  give  any  credit  to  the  accuracy 
of  the  Greek  tragedians  in  these  matters,  would  at  once  convince  us  of  the 
existence  in  the  Homeric  mansions  of  those  ornamental  distinctions  of  Dorie 
and  Ionic  architecture  which  were  the  creation  of  a  later  age.  After  the 
murder  of  Helen  at  Argos,  her  Phrygian  attendant  informs  the  Chorus  that 
he  escaped  from  the  palace  over  the  cedar  beams  of  the  roof  and  the  Doric 
triglyphs. 

KeSpoora  7ra(TTddc0V  virep  repefxpa, 
AopLnds  re  rptyXvcpas. 

Escaping  by  the  Doric  triglyphs  may,  perhaps,  mean  passing  through  the 
metopes,  which  seem  anciently  to  have  been  left  vacant,  for  the  purpose  of 
admitting  air  and  light  into  the  building. — Orest.  1378,  et  vid.  Schol. 
i  II.  vi.  315. 
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this,  as  I  have  before  observed,  is  an  additional  proof 
of  the  poverty  of  the  architectural  decoration.  From 
the  frequent  mention  of  hewn  and  polished  stone  in 
the  most  costly  and  magnificent  mansions,  it  would 
appear  that  the  general  practice  in  the  time  of  Homer 
himself  was  confined  to  the  employment  of  those 
irregular  masses  still  to  be  seen  in  the  walls  of  Tiryns. 
In  the  Odyssejr,  however,  amongst  the  details  of  the 
palace  of  Ulysses,  the  marks  of  an  age  somewhat 
later  are  discoverable. 

It  is  not  certain  that  the  author  of  the  Iliad  had 
any  knowledge  of  houses  formed  in  regular  divisions 
of  stories.  Two  passages  evidently  alluding  to  such 
buildings  are  of  doubtful  antiquity;*  and  the  true 
meaning  of  a  third  has,  I  think,  been  forcibty  bent 
to  this  interpretation. t  In  the  Odyssey,  mention  of 
the  upper  chambers,  especially  as  the  residence  of 
women,  frequently  occurs. 

The  use  of  columns  was  not  unknown  to  the  author 
of  this  latter  poem,  although  neither  the  word  itself, 
nor  the  thing  signified,  is  to  be  found  in  the  pages 
of  the  Iliad.  It  may  be  requisite  here  to  pay  some 
attention  to  the  columns  in  the  palace  of  Ulysses ; 
more  especially  as  from  a  bare  allusion  to  the  fact  of 
their  existence,  it  might  be  thought  unjustifiable  to 
exclude  them  from  the  appellation  of  architectural 
ornament.  It  is  first  to  be  observed,  that  these  columns 
form  no  part  of  the  exterior  building;  their  use  is 
not  only  confined  to  the  interior,  but  for  any  thing 
that  appears  to  the  contrar}^  exclusively  to  the  great 

*  II.  ii.  514  ;  xvi.  184.  +  Idem,  vi.  248. 
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hall  of  the  palace.  Their  employment  in  that  situa- 
tion was  obviously  dictated  by  necessity.  From  the 
ample  space  of  the  apartment,  some  support,  in  addi- 
tion to  the  lateral  walls,  was  required  to  give  security 
to  the  beams  which  composed  the  roof;  this  security, 
we  may  conclude,  was  obtained  by  the  insertion  of  a 
row  of  columns  passing  longitudinally  through  the 
centre  of  the  chamber.  It  is  remarkable,  however, 
that,  in  the  Odyssey,  frequent  mention  is  made  of 
the  " lofty  column,"  or  the  "great  column,"  as  a 
single  object :  indeed  if  it  were  not  for  the  passage 
(xix.  36),  in  which  the  columns  are  distinctly  referred 
to  in  the  plural  number,  we  might  almost  be  tempted 
to  imagine  that  Homer  intended  to  describe  an  apart- 
ment in  which  the  beams  of  the  roof  were  supported 
by  a  single  column.  Such  was  the  cause  and  mode  of 
their  introduction.  According  to  the  general  opinion, 
the  material  of  which  they  were  formed  was  wood : 
and  the  accuracy  of  this  opinion  is  confirmed  by  the 
nature  of  their  origin  and  use,  as  well  as  by  a  com- 
bination of  circumstances  which  unite  for  this  purpose. 
Throughout  the  Odyssey  the  mention  of  columns  is 
purely  incidental :  they  are  never  described  in  detail, 
nor  do  they  make  part  of  any  description  of  archi- 
tectural magnificence.  Epithets  of  admiration  are 
frequently  bestowed  on  the  walls,  the  doors,  the  beams 
and  pavement,  while  the  column  is  never  said  to  be 
well  built,  well  polished,  or  aptly  proportioned.  The 
height  only  is  occasionally  alluded  to.  This  rare  and 
casual  mention,  and  always  as  a  feature  of  so  little 
prominence,  seems  clearly  to   evince  that  Homer,   at 

D  3 
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least,  never  imagined  that  his  palaces  would  derivfc 
additional  beauty  and  splendour  from  its  introduction. 
From  these  considerations  it  may  be  evident  that 
I  cannot  assent  to  an  ingenious  conjecture  formed  by 
Mr.  Knight,  and  since  frequently  repeated,  respecting 
the  origin  of  the  fluting  in  columns.  The  conjecture 
is  founded  on  a  passage  of  the  Odyssey,  in  which 
Minerva,  on  entering  the  hall  of  Ulysses,  is  said  "  to 
place  her  spear  by  the  tall  column,  within  the  well 
polished  spear-holder,  in  which  were  many  others 
belonging  to  the  prudent  chief."  *  This  spear-holder 
has  been  understood  to  mean  one  of  the  channels  of 
the  fluting.  The  word,  however,  seems  clearly  to 
allude  to  a  single  and  capacious  repository  of  arms 
adjoining  to  the  column,  or  constructed  in  it.  The 
spears  of  Ulysses  are  not  said  to  be  ranged  around 
the  column,  each  in  its  proper  spear-holder  ;  one 
repository  only  is  mentioned,  which  contained  the 
weapons  of  the  prince ;  and  in  which  Minerva  placed 
hers  also.  It  is  thus  explained  by  Eustathius,  who 
calls  the  spear-holder  a  columnar  receptacle,  or  rather 
one  formed  in  the  column  itself  for  the  convenience 
of  containing  the  spears  in  an  upright  position.!  The 
illustrations  of  the  word  given  by  Suidas,  Hesychius, 
and  Pollux,!  are  perfectly  consistent  with  the  inter- 
pretation  here    stated,   and   afford    not    the    slightest 

*  0d.  i.  127: 

eyxos  \xiv  p   zo,tt]0,€  (pepoov  irpbs  Kiova  (xaKp^v 
dovpofiSKrjs  eToa'deu'  ev^oov  €v6d  irep  &Wa 
eyX*  'OSvcrcrrjos  raXaaicppovos  'tarraro  iroWa. 

•}*  Eustath.  in  loc.  :  on  dovpodoKrj  eo~ri  6r]Kr]  Zopdroov  Kiouetbrjs  fj  fxd\tarra 
els  Kiova  iyyeyXv/jLevrj  iv  fj  irpbs  opOoTTjra  ra  86para  'laravTO. 

X  Suid.  in  loc. ;  Hesych.  in  loc. ;  Poll.  lib.  i.  c.  10  ;  vii.  c.  33  ;  x.  c.  33. 
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intimation  of  an  architectural  origin.  If  the  true 
meaning  of  the  passage  were  less  obvious  than  it  really 
is,  however  ingenious  the  conjecture,  there  would  still 
be  strong  presumption  against  its  accuracy.  That  an 
operose  contrivance  should  have  been  resorted  to  for 
this  simple  and  useful  purpose  seems  so  highly  impro- 
bable, that  even  if  AOTPOAOKH  must  be  considered 
as  connected  with,  and  in  a  manner  almost  forming 
part  of,  the  column  itself ;  yet,  by  explaining  the  word 
to  signify  some  species  of  repository,  so  fixed  and 
fashioned  as  to  receive  and  support  the  spears,  we 
should  surely  describe  a  more  natural  invention  than 
that  of  twenty  channels  laboriously  cut  around  it, 
and  which,  at  the  same  time,  presented  a  place  of 
deposit  for  the  weapons  much  less  secure  and  com- 
modious. The  very  epithet  of  "  well-polished,"  or 
"  well-wrought,"  which  is  applied  to  the  word,  is  so 
entirely  dissimilar  from  all  those  used  in  other  parts 
of  the  work  in  describing  the  columns,  that  it  must 
be  considered  as  alluding  to  something  of  a  more 
ornamental  construction,  whatever  may  have  been  the 
substance  of  which  it  was  composed.*  The  spear- 
holder  mentioned  in  the  passage  might  possibly  have 
been  something  calculated  for  the  safe  preservation 
of  such  weapons  as  were  peculiarly  "valuable :  for,  it 
is  manifest  that  the  usual  mode  of  disposing  the 
spears  was  not  against  the  columns,  from  the  cir- 
cumstance of  the  suitors,  when  Ulysses  begins  their 


*  Achilles  withdf&ws  his  spear  from  the  long  sheath  or  case  (avpiyyos) 
in  which  it  had  heen  preserved  (II.  xvi.  387).  The  Homeric  spear  was 
nearly  seventeen  feet  long  (II.  viii.  494). 
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destruction  by  the  slaughter  of  Antinous,  looking 
around  for  arms — not  to  the  columns,  but  to  the  walls 
of  the  hall,  from  whence  they  had  been  previously 
removed  by  Telemachus. 

£k  Se  Qpovcav  au6pov<rau  opivdevres  Kara  ScDyua, 
izavrocre  irairraivovres  ivdrjfJLTjrovs  irori  TOIXOT5, 
ou5e  Try]  avnh  trjv,  ov8'  a'AKLfMOV  'ErXOS  eAeVflat.* 

A  few  words  remain  to  be  added  concerning  that 
part  of  the  Homeric  buildings  which  has  usually  been 
called  the  portico ;  an  appellation,  however,  which  is 
very  far  from  affording  any  just  notion  of  its  real 
nature  and  appearance.  No  intimation  whatever  is 
given  that  it  was  constructed  with  columns,  nor  from 
any  thing  that  appears  in  the  pages  of  the  Iliad  or 
Odyssey,  is  there  reason  to  believe  that  they  formed 
a  part  of  its  composition.  A  portico  without  columns 
cannot  be  said  to  suggest  ideas  of  much  architectural 
beauty,  and,  in  fact,  the  terms  employed  in  its  descrip- 
tion are  not  such  as  to  justify  a  belief  that  any  thing 
ornamental  was  intended  to  be  expressed  by  them. 
Twice  only  is  it  mentioned  that  these  porticoes  were 
polished  or  well  wrought;  and  it  is  to  be  observed, 
that  in  one  instance  the  divine  mansion  of  Jupiter 
himself  is  alluded  to ;  and  in  the  other  the  splendid 
and  Asiatic  palace  of  Priam.t  The  etymologies  given 
of  the  word  AI0OTEA  are  by  no  means  satisfactory; 
but  we  may  nevertheless  collect  sufficient  from  these, 
as  well  as  from  the  text  of  Homer,  to  enable  us  to 
form  a  probable  conjecture  of  its  descijption  and  use. 

*  OJ.  xxii.  23.  t  II.  xx.  11  ;  vi.  242. 
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It  seems  to  have  been  a  species  of  raised  platform  or 
exedra,  probably  covered  at  the  top,  but  exposed  at 
the  sides  to  the  air,  and  to  the  enjoyment  derived 
from  this  exposure  we  may  chiefly  attribute  its  origin  ■ 
at  least  this  is  the  purpose  to  which  we  find  it  gene- 
rally applied,  and  the  most  rational  explanations  of 
the  word  justify  this  supposition.* 

The  influence  of  the  same  climate,  and  the  pleasure 
afforded  by  this  practice  in  all  ages  to  the  inhabitants 
of  southern  countries,  lead  us  to  expect  that  we  should 
still  discover  the  existence  of  a  similar  custom.     In 
this  expectation  we  shall  not  be  disappointed.     There 
is  scarcely  a  house  of  any  magnitude  in  Greece   or 
Asia-Minor,  which  does  not  possess  a  kind  of  balcony 
attached  to  it,  and  frequently  extending  entirely  round 
a  court.  Whatever  may  be  the  grandeur  of  the  mansion 
these  are  always  formed  of  wood,  and  in  a  slight  man- 
ner; in  the  day-time  they  are  the  resort  of  those  who 
seek  the  freshness  of  the  open  air;  and  at  night,  being 
spread  with  carpets  or  skins,  they  become  a  sleeping- 
place  for  travellers,  especially  for  those  of  an  inferior 
rank.      The   AI0OT2AI  of  Homer  will  be  found  in 
their  use  to  coincide  with  this  description,  and  there  is 
no  reason  to  imagine  that  in  their  appearance  they 
were  very  dissimilar.! 

Whatever  be  the  precise  date  we  may  assign  to  the 

*  Vid.  Hesych.  in  AW. 

S^JSS^fr while  skins  and  ^^X5E 

to  rest  L^L^l;^s.!!^Dr the  kins  We,f  retired 
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age  of  Homer,  it  is  certainly  to  be  viewed  as  nearly 
contemporaneous  with  the  occurrence  of  an  event 
which  forms  a  most  important  era  in  the  history  of 
Greece.  By  the  return  of  the  Heraclidse  to  the  Pelo- 
ponnesus, and  the  circumstances  attendant  on  the 
conquest  of  the  peninsula,  a  change,  equally  extensive 
both  in  the  manners  and  in  the  political  condition  of 
the  inhabitants,  was  effected.  Bloody  wars,  and  the 
conduct  of  the  Dorian  invaders,  contributed  to  check 
the  advances  which  had  already  been  made  in  refine- 
ment, and  to  plunge  the  country  into  a  state  of  com- 
parative ignorance  and  barbarism.  How  long  these 
ages  of  darkness  continued  it  would  be  difficult  with, 
any  accuracy  to  determine ;  but,  for  several  centu- 
ries after  the  return  of  the  descendants  of  Hercules, 
the  history  of  Greece  presents  nearly  a  total  blank. 
During  the  heavy  pressure  of  such  causes,  the  pro- 
gress of  ornamental  architecture,  we  may  be  certain, 
as  well  as  of  all  those  arts  of  civilisation  which  had 
previously  been  cultivated  with  success,  was  entirely 
arrested. 

In  this  situation,  therefore,  it  is  manifest  that  any 
inquiry  must  be  fruitless,  which  has  for  its  object  to 
ascertain  in  what  manner,  and  at  what  period,  the  art 
became  possessed  of  those  characteristics  which  sub- 
sequently distinguished  the  different  orders  of  building. 
Vitruvius,  in  the  absence  of  all  history  or  authenti- 
cated tradition,  recounts  a  fable  respecting  their  origin, 
which  is  utterly  incredible,  and  in  itself  absurd.  He 
says  that  Dorus,  the  son  of  Hellen  and  of  the  nymph 
Opticos,  built  a  temple  of  Juno  in  Argos,  which,  by 
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chance,  was  of  the  Doric  kind,  although  none  of  the 
proportions,  he  acids,  were  regulated  or  known  at  the 
time.  The  Ionian  colonists  on  their  arrival  in  Asia, 
wishing  to  erect  a  temple  to  Apollo-Panionius,  and 
being  ignorant  of  the  proper  method  of  proceeding, 
bethought  themselves  of  measuring  the  human  foot, 
and  having  discovered  that  it  was  about  the  sixth  part 
of  a  man's  height,  they  at  once  adopted  this  propor- 
tion in  the  columns  of  the  order,  which  thenceforth 
they  call  Doric.  At  the  same  time,  in  building  a 
temple  to  Diana,  the  style  of  which  was  to  receive 
their  own  name,  they  wished  to  give  a  female  character 
to  the  columns  employed ;  for  this  purpose  their  height 
was  increased  to  eight  diameters,  in  order  to  render 
their  appearance  lighter  and  more  slender.  Bases  were 
added  instead  of  slippers,  the  volutes  and  ornaments 
of  the  capitals  resembled  the  head-dresses  of  the  time, 
and  the  manner  of  fluting  the  shaft  was  copied  from 
the  folds  to  be  seen  in  the  drapery  of  the  matrons  of 
those  days.*  It  is  unnecessary  to  pause  for  an  instant 
in  the  refutation  of  these  dreams.  The  fact  is,  that 
the  different  modes  of  building  received  their  present 
appellation  long  after  the  date  of  their  invention,  when- 
ever that  event  may  have  taken  place ;  and  was  entirely 
owing  to  the  continued  observation  and  comparison  of 
the  general  practice  that  obtained  in  European  Greece, 
with  that  manner  of  building  which  was  almost  exclu- 
sively in  use  among  the  Asiatic  colonies.  It  is  im- 
possible, therefore,  to  attempt  to  describe  the  origin, 
or  to  fix  the  era  of  this  grand  distinction,  which  so 

*  Vitrur.  lib.  iv.  c.  1. 
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early  prevailed  in  the  history  of  the  art;  but  it  is 
certain  that  the  several  Dorian  and  Ionian  states, 
which  composed  the  great  mass  of  the  Greek  popula- 
tion, disregarding  the  love  of  novelty,  as  well  as  the 
beauty  of  these  respective  varieties  of  architecture, 
adhered  with  a  remarkable  uniformity  each  to  its 
favourite  style  during  the  lapse  of  several  centuries. 
Perhaps  the  most  ancient  example  of  the  existence  of 
these  two  orders  is  to  be  found  in  the  account  which 
Pausanias  gives  of  the  Sicyonian  treasury  at  Olympia ; 
at  least  it  is  the  first  which  is  accompanied  with  the 
mention  of  any  circumstances  entitled  to  belief:  and 
even  this  is  not  quite  satisfactory,  inasmuch  as  it 
appears  that  the  respective  orders  have  reference  only 
to  interior  decoration.  The  treasury  was  built  by 
Myron,  the  tyrant  of  Sicyon,  in  the  thirty-third  Olym- 
piad, or  about  six  hundred  and  fifty  years  before 
Christ.  He  made  in  it  two  chambers,  one  Doric,  the 
other  Ionic.  They  were  worked  with  brass.  An  in- 
scription containing  the  dedication  to  Jupiter,  and 
specifying  the  weight  of  the  metal,  was  to  be  seen  in 
the  building.*  Whatever  may  have  been  the  precise 
nature  of  the  architectural  ornaments  of  the  Sicyonian 
treasury,  it  is  probable  that  in  their  general  appearance 
they  were  in  conformity  with  the  practice  observed  in 
succeeding  ages. 

It  is  not  easy,  in  the  absence  of  historical  inform  a- 

*  Pausan.  El.  iiost,  c.  19.  The  story  of  Acrisius  and  the  brazen 
chamber  of  Danae,  there  is  little  doubt,  refers  to  a  building  similar  to 
these  treasuries,  the  interior  of  which  was  covered  with  brass.  (Pausan. 
Cor.  23.)  It  has  already  been  said  that  the  indications  of  the  plates  of 
this- metal,  in  the  treasury  of  Atreus,  are  clearly  apparent. 
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tion,  to  assign  with  any[  certainty  their  true  dates  to 
the  buildings  of  antiquity,  or  from  the  peculiarity  of 
their  remains  to  fix  the  period  of  their  construction. 
The  remarkable  similarity  of  manner  which  prevailed 
throughout  Greece  for  so  many  ages  is  the  chief  cause 
of  this  difficulty.  Unlike  the  gradual  progress  of 
Gothic  architecture,  in  which  the  regular  variation  of 
style  and  ornament  furnish  conclusive  evidence  of  the 
era  of  the  work,  the  buildings  of  Greece  generally 
preserved  the  same  uniformity  of  design  and  chaste 
simplicity  of  execution  ;  the  changes  which  have 
taken  place  in  the  Grecian  orders,  and  the  differences 
which  exist,  are  nearly  confined  to  the  details  of  the 
art,  and  in  many  instances  are  scarcely  perceptible  to 
the  common  observer.  It  is  unnecessary  to  undertake 
any  technical  description  of  these  minute  varieties  : 
our  present  purpose  will  be  sufficiently  answered  by 
a  general  notice  of  the  more  conspicuous  edifices 
of  Greece,  the  remains  of  which  still  exist;  with  a 
reference  to  the  waitings  of  those  authors  by  whom 
they  have  been  most  accurately  measured  and  deli- 
neated. 

As  the  Doric  style  continued,  with  few  exceptions, 
to  be  generally  adhered  to  by  the  European  states  of 
Greece  until  the  time  of  the  Roman  conquest,  the 
examples  still  remaining  are  numerous.  One  of  ther 
most  ancient  is  to  be  found  in  the  temple  of  Jupiter 
Panhellenius  in  iEgina.  It  is  said  by  Pausanias  to 
have  been  built  by  iEacus  considerably  before  the 
Trojan  war ;  a  story  wholly  incredible,  but  which 
serves  to  prove  that  it  had  outlived  all  tradition  of 
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its  real  origin.  It  is  still  nearly  entire,  and  the  posi- 
tion it  occupies  is  very  striking,  being  placed  on  the 
summit  of  the  highest  mountain  in  the  island,  and 
commanding  a  most  beautiful  prospect  of  the  sur- 
rounding sea  and  land  * 

The  site  of  the  temple  of  Jupiter  at  Olympia  has 
been  recently  ascertained  :  some  vestiges  of  this  cele- 
brated edifice  are  yet  to  be  discerned  on  the  banks  of 
the  Alpheus.  The  excavations  performed  by  the  in- 
habitants of  the  neighbouring  villages  in  order  to 
procure  stone  and  marble  for  their  own  purposes,  have 
in  great  measure  laid  open  the  ground  plan  of  the 
temple,  together  with  the  lower  part  of  some  of  the 
columns.  The  description  of  Pausanias  is  minutely 
accurate.  It  was  built  of  stone,  and  covered  with  a 
marble  roof,  cut  in  imitation  of  tiles,  an  invention 
which  has  been  thought  of  sufficient  merit  to  preserve 
the  name  of  its  author.!  The  architect  of  the  temple 
itself  was  named  Libon,  of  whom  we  hear  nothing 
elsewhere  ;  but  the  age  of  the  building  may  probably 


*  Pausan.  Cor.  c.  30  ;  Ionian  Antiq.  vol.  ii.  An  interesting  discovery- 
has  lately  been  made  among  the  ruins  of  this  building  ;  a  large  portion  of 
the  statues  that  formerly  occupied  both  pediments  of  the  temple  has  been 
recovered,  by  removing  little  more  than  the  surface  of  the  earth  immedi- 
ately beneath  them.  This  sculpture,  although  probably  not  coeval  with 
the  temple  itself,  is  undoubtedly  of  high  antiquity.  The  style  of  work 
conclusively  denotes  a  period  at  least  as  early  as  the  Persian  invasion  ; 
ami,  indeed,  immediately  after  that  event,  the  state  of  iEgina  underwent 
such  an  entire  change,  that  even  if  the  mode  of  sculpture  were  less  decisive 
than  it  really  is,  Ave  could  scarcely  refer  to  any  subsequent  age  the  execu- 
tion of  a  monument  of  this  description.  These  remains,  so  important  with 
a  view  to  illustrate  the  progress  of  sculpture,  are  now  in  the  royal  collection 
of  Munich. 

f  Pausan.  El.  prior,  c.  10.  Byzes  of  Naxos,  who  lived  about  the  fortieth 
Olympiad. 
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be  carried  as  high  as  six  hundred  years  before  the 
Christian  era.* 

In  mentioning  the  earliest  monuments  of  Grecian 
architecture,  it  is  impossible  to  exclude  the  remains  of 
a  Doric  temple  at  Corinth,  consisting  of  five  stone 
columns,  which  still  support  their  architrave.  It  has 
been  supposed  that  this  temple  was  dedicated  to  Venus ; 
but,  in  fact,  no  information  is  to  be  obtained  respect- 
ing its  origin.  Whatever  may  have  been  its  destination, 
no  one  can  doubt,  from  the  appearance  of  the  ruins 
alone,  that  they  formed  part  of  a  structure  of  the  most 
remote  antiquity  .t 

Although  it  be  not  more  easy  to  fix  with  any  pre- 
cision the  periods  at  which  the  Grecian  temples  in 
Sicily  were  erected,  there  are  certain  historical  facts 
which  may  guide  us  in  an  attempt  to  ascertain  the 
limits  of  the  time  within  which  it  must  have  taken 
place,  and  by  which  we  may  be  enabled,  if  not  accu- 
rately to  verify,  at  least  to  approximate  to  the  dates  of 
these  different  buildings. 

The  city  of  Selinus,  whose  stupendous  ruins  are  the 
admiration  of  modern  times,  was  founded  by  a  Greek 
colony  from  Megara,  six  hundred  and  fifty  years  before 
Christ ;  and  destroyed  in  the  invasion  of  the  Cartha- 
ginians, two  hundred  and  fifty  years  after  its  founda- 
tion. From  the  testimony  of  historians  it  appears, 
that  on  this  occasion  the  temples  were  spared,  as  in  a 
second  invasion  their  destruction  is  mentioned.     It  is 


*  Pausan.  EL  prior,  c.  10  ;  Strab.  lib.  viii.  355.     For  some  measure- 
ments, see  Antiq.  of  Magna  Grraecia. 
f  Stuart's  Athens,  vol.  iii.  c.  5. 
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clear,  therefore,  that  they  were  in  existence  four  hun- 
dred years  before  our  era.  If  we  consider  the  number 
and  magnitude  of  the  buildings,  it  will  not  be  thought 
too  great  a  concession  to  admit  that  some  among  them 
at  least  were  begun  a  century  before  this  period,  or 
about  five  hundred  years  before  the  birth  of  Christ : 
it  is  even  probable  that  the  Greek  colonists  would  not 
suffer  the  space  of  one  hundred  and  fifty  years  to 
elapse  before  they  employed  themselves  in  the  per- 
formance of  a  duty  which  with  them  seems  to  have 
been  generally  paramount  to  all  others.  By  what 
means,  and  under  what  circumstances,  the  magnificent 
edifices  of  Selinus  were  raised,  we  are  entirely  igno- 
rant ;  their  appearance  strongly  indicates  the  existence 
of  wealth  and  power,  but  the  history  of  the  state  is 
nearly  comprised  in  the  bare  record  of  its  foundation 
and  destruction.* 

The  Corinthian  colony  which  established  itself  in 
Sicily  is  said  to  have  taken  possession  of  Syracuse  so 
early  as  the  middle  of  the  eighth  century  before  Christ. 
The  details  of  the  history  of  this  city  offer  no  means 
of  determining  the  time  at  which  the  first  temples  were 
erected :  if  we  reflect,  howTever,  within  how  short  a 
period  after  the  migration  of  the  Corinthians  the  coun- 
try became  an  object  of  the  greatest  desire  to  the 
Carthaginians,  it  does  not  seem  improbable  that  its 
riches  and  splendour  should  have  been  of  rapid  growth. 
The  remains  of  the  temple  of  Minerva  situated  in 
Ortygia,  that  part  of  th&  city  which  was  first  inhabited, 
bear  every  mark  of  the  highest  antiquity .t 

*  Antiq.  of  Magna  Grsecia,  c.  4.  +  Idem,  c.  2. 
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The  temples  of  Agrigentum,  numerous  and  costly  as 
they  are,*  appear  to  have  arisen  during  little  more 
than  a  single  century.  The  prosperity  and  indepen- 
dence of  the  city  commenced  with  Theron  about  four 
hundred  and  fifty  years  before  Christ ;  after  the  battle 
of  Himera  his  thoughts  were  entirely  turned  to  its 
decoration,  and  the  Carthaginian  prisoners  were  made 
to  assist  by  their  labour  in  the  erection  of  trophies 
to  perpetuate  the  glory  of  their  conquerors.  The 
Agrigentines  continued  in  this  employment  until  a 
second  and  more  successful  invasion  of  the  Cartha- 
ginians found  them  occupied  in  completing  the  temple 
of  Jupiter  Olympius,  the  greatest  in  the  island,  and 
one  of  the  most  stupendous  monuments  of  ancient 
times.  The  capture  of  the  city  by  Hamilcar  in  the 
ninety-third  Olympiad  prevented  its  completion,  and 
according  to  Diodorus  it  continued  ever  afterwards 
in  the  same  unfinished  state.f  We  may  perhaps  be 
enabled  to  form  a  more  lively  conception  of  what 
must  have  been  the  astonishing  magnitude  of  the 
whole  of  this  structure,  from  the  manner  in  which 
some  of  its  parts  have  been  described;  and  we  are 
furnished  with  an  adequate  scale  by  which  to  estimate 
this  magnitude,  when  we  are  informed  that  in  the 
fluted  columns,  each  channel,  which,  as  my  friend  Mr. 
Knight  contends,  was  originally  invented  for  the  pur- 
pose of  holding  a  spear,  was  sufficiently  capacious  to 
contain  with  ease  the  body  of  a  man.  The  wrecks  of 
this  mighty  undertaking — the  "  mirabilis  aula  gigan- 
turn  " — at  first  sight  scarcely  exhibit  any  traces  of  art ; 

*  Antiq.  of  Magna  Grsecia,  c.  3.  +  Diodor.  lib.  xiii.  82. 
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but  rather  present  the  appearance  of  huge  fragments 
of  rock  in  a  natural  state,  although  incrusted  with 
vegetation,  and  worn  by  time  and  accident.  But  on  a 
closer  inspection  their  former  character  is  discovered, 
and  they  satisfactorily  prove  that  the  historian  in  his 
description  has  been  guilty  of  no  exaggeration.  Al- 
though the  vestiges  be  few  which  remain  of  this 
wonderful  work,  the  temples  of  Peace  and  of  Concord 
still  attest  the  ancient  magnificence  of  Agrigentum ; 
and  as  they  are  among  the  most  beautiful,  so  they  are 
fortunately  among  the  most  perfectly  preserved  of  the 
remains  of  antiquity. 

The  history  of  Psestum  is  barren  of  incident,  but 
some  important  facts  are  authenticated,  which  serve 
in  a  considerable  degree  to  fix  the  age  of  the  great 
Irfpsethral  temple,  if  not  of  the  other  buildings,  which 
still  remain  within  the  walls.  The  original  inhabi- 
tants of  the  city  were  dispossessed  by  the  Sybarites, 
who  quietly  enjoyed  the  fruits  of  their  conquest  for 
more  than  two  hundred  years.*  The  first  hostile 
attack  seems  to  have  been  made  by  Dionysius ;  who, 
although  he  retired  into  Sicily  without  achieving  his 
object,  yet  left  the  state  so  enfeebled  that  it  shortly 
after  fell  into  the  hands  of  his  Lucanian  allies.     This 

i 

happened  nearly  three  hundred  and  fifty  years  before 
the  Christian  era.  In  the  course  of  about  seventy 
years  more  it  yielded  to  the  growing  power  of  Rome, 
became  a  municipal  town  of  the  empire,  and  received 
a  Roman  colony.t  There  can  be  little  doubt  that  we 
ought  to   date  the  construction  of  the   great   temple 

*  Strab.  lib.  v.  p.  251.  t  Veil.  i.  14. 
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during  the  time  in  which  the  city  remained  under  the 
dominion  of  the  settlement  from  Sybaris.  The  marks 
of  ancient  Grecian  art  are  indelible  ;  yet,  even  if  the 
Lucanians  possessed  skill  and  taste  sufficient,  they 
wanted  the  ease,  and  leisure,  and  security  requisite  for 
so  considerable  an  undertaking.  How  far  we  ought  to 
attribute  the  construction  of  the  other  remains  at 
Paestum  to  the  Lucanians,  or  to  the  Roman  colonists, 
it  is  unnecessary  at  present  to  inquire ;  the  origin  and 
antiquity  of  the  hypsethral  temple,  at  least,  are  clearly 
ascertained.*  The  principal  buildings  of  Sicily  and 
of  Magna  Grsecia,  still  existing  in  our  time,  may  pro- 
bably be  classed  in  the  following  chronological  order — 
Syracuse,  Psestum,  Selinus,  Segesta,  and  Agrigentum. 
In  quitting  these  monuments,  I  cannot  but  observe 
that  an  attempt  to  trace  the  history  and  progressive 
improvement  of  the  Greek  states  of  Sicily  and  of  Italy, 
especially  of  the  latter, — to  inquire  into  the  sources  of 
their  astonishing  wealth  and  power,  would  be  an  in- 
teresting and  valuable  work.  The  materials,  it  is  true, 
are  widely  dispersed,  and  perhaps  are  not  ample,  but 
the  field  is  yet  untrodden. 

Immediately  next  to  these  in  the  relation  of  time, 
but  in  real  grandeur  and  beauty  to* be  classed  above 
all  the  architectural  efforts  of  ancient  or  modern  times, 
come  the  Athenian  temples.  Here  we  may  pause  on 
the  full  perfection  of  the  art ;  after  this  period  nothing 
was  added ;  perhaps  in  the  course  of  a  few  years  its  gra- 
dual decline  commenced.  We  have  no  difficulty  in  ac- 
curately fixing  the  dates  of  these  buildings.    Mnesicles 

*  Antiq.  of  Magna  Gfraecia,  c.  6. 
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began  the  Propylea  in  the  eighty-fifth  Olympiad, 
and  it  was  completed  at  a  vast  expense  in  the  short 
space  of  five  years.  It  formed  at  once  a  most  magni- 
ficent entrance  to  the  Athenian  Acropolis,  and  exhi- 
bited a  fine  specimen  of  the  military  architecture  of 
the  age.  In  addition  to  the  Doric  portico  in  front,  the 
roof  of  the  vestibule  itself  was  supported  within  by 
two  rows  of  Ionic  columns,  of  which  the  bases  still 
remain.  The  object  of  their  introduction  was  to 
obtain  an  increased  height  for  the  roof,  which  the 
received  proportions  of  this  order  permitted.  Thus 
the  summits  of  the  Ionic  capitals  on  which  the  marble 
beams  of  the  roof  rested,  were  on  a  level  with  the 
exterior  frieze  of  the  building,  or  about  five  feet 
higher  than  the  Doric  architrave.*  The  Parthenon  was 
built  by  Ictinus  a  few  years  later,  and,  as  well  as  the 
Propylea,  during  the  time  in  which  Pericles  exercised 
unlimited  control  in  the  management  of  public  affairs, 
and  when  his  popularity  had  left  him  without  a  rival 
in  Athens.  They  were  both  raised  under  the  direction 
of  Phidias,  to  whose  superintendence  this  munificent 
statesman  committed  the  execution  of  all  his  plans  of 
taste  and  elegance.  It  would  be  superfluous  to  expa- 
tiate on  the  beauties  of  the  Parthenon,  which  are  so 
well  known,  and  have  been  so  often  described.  In  the 
majestic  simplicity  of  its  general  design ;  the  gran- 
deur of  its  proportions ;  and  the  exquisite  taste  and 
skill  displayed  in  the  execution  of  its  ornamental 
parts,  it  is  undoubtedly  the  most  perfect,  as  well  as 
deservedly  the  most  celebrated  production  of  Grecian 

*  Stuart's  Athens,  vol.  ii.  c.  5. 
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art.*  The  temple  of  Theseus  may  be  considered  as 
nearly  coeval  with  the  buildings  of  the  Acropolis,  or 
perhaps  of  a  somewhat  earlier  origin.  If  we  suppose 
this  splendid  monument  of  Athenian  architecture  to 
have  been  destined  for  the  reception  of  the  ashes  of 
their  national  hero,  its  commencement  ought  to  be 
placed  soon  after  his  remains  were  transported  from 
Scyros  to  Athens,  and  when  funeral  games  were  insti- 
tuted in  his  honour.  The  expedition  of  Cimon,  the 
son  of  Miltiades,  was  forty  years  prior  to  the  time 
in  which  Pericles  possessed  that  influence  which  en- 
abled him  to  apply  the  resources  of  the  republic  to 
these  purposes  of  magnificence.^  The  striking  re- 
mains of  the  temple  of  Minerva,  on  the  promontory 
of  Sunium,  are  in  all  probability  to  be  attributed  to 
the  same  authors;  but  one  of  the  noblest  efforts  of 
the  genius  of  Ictinus  is  to  be  seen  in  the  temple  of 
Apollo  Epicurius  in  Arcadia,  which  although  still 
nearly  entire,  has  been  little  explored  or  even  visited.! 
It  offers  many  architectural  peculiarities,  and  exhibits 
a  greater  variety  in  its  details  than  we  usually  meet 
with  in  Grecian  buildings.  The  front  consists  of 
six  columns,  but  there  are  fifteen  in  each  flank, 
contrary  to  the  general  practice,  which  would  have 
prescribed  thirteen.  A  species  of  buttress,  six  on  each 
side,  and  at  intervals  of  five  feet,  projected  internally 
from  the  walls  of  the  cell,  and  terminated  in  a  semi- 

*  Stuart's  Athens,  vol.  ii.  c.  1. 

+  Pint.  inVit.  Pericl.  ;  Pausan.  Attic,  c.  17;  Pint,  in  Yit.  Cimon.  ; 
Stuart's  Athens,  vols.  ii.  iii. 

X  Pausan.  Arcad.  41.  For  some  measurements  and  peculiarities,  see 
Antiq.  of  Magna  Grsecia,  Appendix. 
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circular  pilaster  of  the  Ionic  order.  This  peculiarity- 
did  not  originate  merely  in  the  desire  of  ornament, 
but  as  the  temple  was  not  hypaethral,  must  have  had 
for  its  object  the  more  effectual  support  of  the  roof, 
which  is  said  by  Pausanias  to  have  been  of  stone. 
According  to  the  testimony  of  ancient  writers,  it  sur- 
passed in  beauty  all  the  other  buildings  of  the  Pelo- 
ponnesus, with  the  single  exception  of  the  temple  of 
Minerva  at  Tegea.  It  is  situated  on  an  elevated  part 
of  Mount  Cotylus,  three  or  four  miles  from  the  ruins 
of  Phigalia,  and  commands  one  of  the  most  enchanting 
prospects  which  it  is  possible  to  conceive ; —  woods, 
hills,  and  valleys  lie  before  it  in  wild  confusion ;  the 
distance  is  terminated  by  the  sea,  and  the  venerable 
oaks  with  which  the  temple  itself  is  surrounded,  confer 
an  additional  solemnity  and  grandeur  on  the  scene.* 

Sixty  years  after  the  death  of  Pericles,  in  the  hun- 
dred and  second  Olympiad,  Epaminondas  having 
broken  the  power  of  Lacedsemon,  restored  the  Mes- 
senians  to  independence,  and  built  the  city  of  Messene. 
From  the  extensive  ruins  which  are  still  visible  of 
the  various  public  edifices,  it  does  not  appear  that  the 
art  had  yet  suffered  any  material  deterioration.t  The 
walls  of  the  city  merit  particular  attention.  In  many 
parts  they  are  still  entire,  and  are  to  be  traced 
throughout  the  whole  extent  of  their  ancient  circuit. 

*  A  discoyery,  similar  to  that  at  iEgina,  has  been  made  among  the 
ruins  of  the  temple  of  Apollo  ;  and  in  this  instance  there  is  no  reason  to 
doubt  that  the  sculpture  is  coeval  with  the  building  itself.  These  valuable 
fragments  have  been  recently  added  to  the  collection  of  Greek  antiquities 
deposited  in  the  British  Museum. 

t  Diod.  Sic.  lib.  xv.  66 ;  Pausan.  Messen,  c.  27. 
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They  present  the  most  beautiful  and  perfect  specimen 
of  the  military  architecture  of  the  Greeks,  being  for- 
tified and  adorned  with  numerous  towers  and  gates. 
They  are  described  by  Pausanias  as  superior  to  the 
walls  of  Byzantium  and  Rhodes,  and  indeed  to  all 
that  he  had  seen.*  It  is  to  be  lamented,  that  no 
traveller  or  artist  has  as  yet  given  us  any  accurate 
details  of  these  most  interesting  remains. 

In  a  very  short  time,  however,  the  order  was  des- 
tined to  experience  a  considerable  change,  at  least  if 
we  may  judge  from  the  proportions  of  the  portico  in 
the  island  of  Delos,  on  which  is  inscribed  the  name 
of  Philip  of  Macedon.t  This  building  could  not  have 
been  erected  after  the  hundred  and  tenth  Olympiad, 
the  last  year  of  which  was  marked  by  the  assassina- 
tion of  that  prince.  After  this  period  the  Doric 
order  gradually  fell  into  disuse,  and  was  at  first 
nearly  superseded  by  the  Ionic,  and  ultimately  by  the 
Corinthian  style  of  architecture.  The  catalogue  may 
therefore  be  closed  with  the  mention  of  the  portico 
of  Augustus  at  Athens,  which  is,  I  believe,  the  most 
recent  structure  of  this  description  now  existing  in 
Greece.  +  Having  briefly  enumerated  some  of  the 
principal  Doric  remains,  which  in  spite  of  the  lapse 
of  time,  the  fury  of  religious  zeal,  and  the  barbarism 
of  conquerors,  are  still  permitted  to  attest  the  magni- 
ficence and  taste  of  the  country  which  produced  them; 


*  Messen.  c.  31. 

+  Stuart's  Athens,  vol.  iii.  c.  10  ;  Tournefort,  t.  i.  lett.  7. 
t  Stuart's  Athens,  vol.  i.  c.  1.     This  building  is  conjectured  to  have 
been  an  entrance  to  the  Agora. 
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it  may  not  perhaps  be  uninteresting  or  useless  if  we 
attempt  to  inquire  into  the  indications  of  their  com- 
parative antiquity,  and  to  ascertain  what  are  the 
peculiarities  which  may  enable  us  to  fix  with  some 
degree  of  probability  the  respective  dates  of  buildings, 
not  described  by  ancient  writers,  and  of  which  the 
origin  is  entirely  unknown. 

A  reference  to  the  different  proportions  of  the 
columns  and  their  entablature  has  been  supposed  to 
afford  a  criterion  of  the  antiquity  of  the  edifice. 
Columns,  in  the  earliest  ages,  are  said  to  have  been 
invariably  low,  and  their  entablatures  massive ;  but 
as  the  art  advanced,  the  entablature,  it  is  affirmed, 
gradually  diminished,  and  the  columns  became  more 
lofty  and  slender.  This  observation  may  be  of  great 
service  in  determining  the  age  of  Grecian  monuments, 
but  although  it  ought  alwaj^s  to  be  kept  in  view,  we 
should  not  be  justified  in  its  universal  application. 
Pliny  says,  that  according  to  the  most  ancient  method, 
the  columns  were  only  a  third  part  of  the  height  of 
the  whole  building.*  It  is  likely  that  in  the  infancy 
of  the  art  an  appearance  of  this  kind  should  have 
been  produced  by  a  general  desire  to  obtain  strength, 
and  from  an  ignorance  of  the  weight  which  might  with 
safety  be  placed  on  a  vertical  shaft :  but  the  fact  is, 
that  several  remains  of  the  highest  antiquity  form 
exceptions  to  these  rules.  There  are,  however,  other 
peculiarities  which  may  furnish  material  assistance  in 
this  inquiry;  the  most  prominent  of  which  is  the  depth 
of  the   capital  compared  with  the  upper  diameter  of 

*  Pirn.  Hist.  Nat.  lib.  xxxvi.  c.  22. 
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the  column.     When  this  is  found  to  vary  in  the  same 
proportion  with  the  parts  already  described,  the  test 
acquires   an    additional    confirmation.       To    see   how 
nearly   the    chronological    order   I   have   assumed   is 
borne  out  by  the  comparative  lowness  of  the  columns, 
and  the  depth  of  their  capitals,  let  us  take  a  number 
of  examples  from  the  temples  to  which  I  have  alluded, 
and  first  arrange  them  according  to  the  proportion  of  the 
diameter  compared  with  their  height;  and  then  accord- 
ing  to   the  depth  of  the  capitals  compared  with  the 
upper  diameter  of  the  column.     The  first  scale  shows 
how  many  times  the  lower  diameter  is   contained  in 
the    height   of   the    column,   the  second    denotes   the 
proportion  of  the  depth  of  the  capitals  to  the  upper 
diameter,  in  decimals.     It  will  be  seen,  from  the  rela- 
tive  proportions,    that   both  scales  distinguish,  by  a 
marked  difference,  the  temples  of  Sicily  from  those 
of  Athens  and  its  neighbourhood. 


No.  I. 

Hexastyle  at  Selinus  .  4 '339 

Minerva  at  Syracuse  .  4*410 

Octastyle  at  Selinus  .   4*478 

Juno  at  Agrigentum  .   4*695 

Concord  at  Agrigentum  4 '807 

Parthenon  at  Athens  .   5 '566 

Theseus  at  Athens  .  .   5  '669 

Propylea  at  Athens  .   5*764 

Minerva  at  Sunium  .  5*899 

Portico  of  Augustus  .  6*042 


No.  II. 

Juno  at  Agrigentum  .    *639 

Hexastyle  at  Selinus  .    *637 

Minerva  at  Syracuse  .   *636 
Concord  at  Agrigentum  .   *634 

Octastyle  at  Selinus  .  .   *603 

Theseus  at  Athens    .  ,  -508 

Parthenon  at  Athens  .   *477 

Propylea  at  Athens  .  .    *470 

Minerva  at  Snnium  .  .    *458 

Portico  of  Augustus  .  .    -403 


An   indication   of  comparative    antiquity   is   to   be 

remarked  in  the  projection  of  the  architrave.     In  the 

J  more    recent   of   Grecian  buildings,    and    in    Roman 

examples,  the  face  of  the  architrave  is  always  in  the 
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same  line  with  the  upper  part  of  the  shaft  of  the 
column,  while  in  the  earliest  remains,  as  well  as  in 
all  those  of  the  best  ages  of  the  art,  it  projects  so 
much  as  nearly  to  coincide  with  a  line  drawn  perpen- 
dicularly from  the  base.  This  projection  is  not  always 
found  to  be  augmented  precise^  in  proportion  to  the 
antiquity  of  the  building ;  but  it  is  a  feature  which 
recurs  so  constantly  under  similar  circumstances,  as 
to  deserve  much  notice  in  an  inquiry  respecting  the 
age  of  any  specimen  of  Doric  architecture ;  for  it  is 
to  be  observed  that  these  peculiarities  do  not  extend 
to  the  Ionic  and  Corinthian  styles.  I  am  not  aware 
of  the  existence  of  any  Doric  building,  known  to  be 
of  comparatively  recent  date,  in  which  the  architrave 
projects  beyond  the  line  of  the  hypotrachelium ;  and, 
on  the  whole,  it  appears  to  have  acquired  this  relative 
position  very  gradually,  and  to  have  retained  it  pro- 
bably from  about  the  period  of  the  Macedonian 
conquest. 

There  are  other  signs  which  mark  the  antiquity  of 
columns,  one  of  which  are  the  three  grooves  some- 
times found  at  the  hypotrachelium,  or  necking  of  the 
shaft.  Although  these  do  not  occur  in  every  example 
of  the  earliest  temples,  they  are  never  to  be  discerned 
in  those  of  later  date  ;  and  when  inserted,  may  in- 
variably be  considered  as  the  work  of  a  remote  age. 
Another  proof  is  to  be  met  with  in  the  form  of  the 
guttse,  or  drops,  below  the  triglyphs.  These  in  the 
most  ancient  specimens  are  frequently  deep,  and, 
excepting  the  temple  at  Psestum,  in  which  they  are 
conical,  of  a  cylindrical  shape.     In  the  more  modern 
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instances  they  are  comparatively  little  in  depth,  and 
generally  trochoidal,  or  pulley-formed. 

The  Doric  columns  of  the  Greeks  have  always  been 
supposed  to  diminish  gradually  in  their  diameter  from 
the  base  to  the  summit  of  the  shaft;  and,  correctly 
speaking,  to  form  the  figure  of  a  truncated  cone,  from 
which  figure,  indeed,  it  is  scarcely  possible  for  the 
eye  alone  to  detect  the  slightest  deviation.  The 
minute  attention  and  laborious  examination  bestowed 
by  Stuart  and  others  on  the  Athenian  temples,  with 
their  detailed  measurements,  had  confirmed  the  accu- 
racy of  this  belief;  but  the  circumstance  was  remark- 
able, because  Vitruvius  not  only  mentions  the  tvracns, 
or  swelling  in  the  shafts  of  columns,  but  professes 
to  give  directions  by  which  it  is  to  be  formed  and 
regulated.*  An  able  and  ingenious  artist  has  recently 
discovered  that  this  entasis  does  really  exist  in  the 
columns  of  the  Parthenon,  as  well  as  in  others  of  the 
best  ages  of  the  art  in  Greece.!  It  is  found  in  these 
examples  to  be  executed  very  much  in  the  manner 
prescribed  by  Vitruvius ; — as  a  gradual  addition  to 
the  diameter  of  the  shaft ;  the  greatest  deviation  from 
a  right  line  drawn  from  the  base  to  the  capital  being 
at  a  certain  point  about  the  middle  of  its  height ;  but 
the  diameter  of  the  whole  column  being  at  no  part  so 
great  as  at  the  base.  This  line,  therefore,  forms  the 
portion  of  a  circle;    although  in   some  more   recent 

*  Vitruv.  de  Architect,  lib.  iii.  c.  2. 

f  Mr.  C.  R.  Cockerell,  who,  notwithstanding  the  liberality  of  his  com- 
munications to  his  friends  and  to  the  lovers  of  the  art,  has  too  long  withheld 
from  the  public  his  many  interesting  and  valuable  discoveries  connected  with 
Grecian  architecture,  but  which,  nevertheless,  are  now  about  being  published. 


80  THE    PRINCIPLES    OF   BEAUTY 


instances  it  would  appear  more  nearly  to  describe  the 
parabolic  curve.  Notwithstanding  this  peculiarity  of 
form  has  been  discovered  with  so  much  difficult}^,  and 
is  in  fact  scarcely  distinguishable,  there  is  no  doubt 
that  it  was  thought  to  be  important  in  its  general 
effect,  and  was  adopted  after  a  profound  consideration 
of  the  subject.  It  is  a  proof  of  the  highly  refined 
and  delicate  perception  of  the  Greeks ;  for  Vitruvius 
explains  the  principle  of  its  adoption  when  he  states 
that  in  columns  of  the  same  proportions,  the  apparent 
diminution  of  the  diameter  is  always  greater  according 
to  their  respective  height ;  and  that  this  deception  of 
the  sight  is  to  be  corrected  by  the  science  of  the 
artist.  In  order,  therefore,  to  produce  the  desired 
effect  on  the  eye,  he  directs  that  the  diameter  of  the 
upper  part  of  the  shaft,  in  a  column  fifteen  feet  high, 
should  be  one-sixth  less  than  its  magnitude  at  the 
base;  but  that  in  one  of  fifty  feet  the  diminution 
should  not  be  more  than  one- eighth.  For  the  same 
reason,  he  observes  that  the  angular  columns  of  por- 
ticoes should  have  a  fiftieth  part  added  to  their 
diameter,  compared  with  that  of  the  intermediate 
columns,  because  they  would  otherwise  appear  to  be 
somew7hat  more  slender  in  consequence  of  their  being 
placed  in  a  stronger  and  more  equal  light.  This  is 
what  the  Italian  architects  mean  when  they  say,  la 
grand'  aria  mangia.  How  far  the  variations  of  the 
entasis  might  lead  to  a  conjecture  respecting  the  age 
of  the  building,  I  am  not  prepared  to  state ;  but  from 
the  fact  of  some  of  the  most  ancient  columns  being 
entirely  without  it,  wrhile  in  others  comparatively  recent 


, 
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it  is  much  enlarged,  there  appears  to  be  some  pro- 
bability of  its  affording  a  valuable  indication  of  their 
elate. 

The  invention  of  the  Ionic  order  of  architecture 
appears  to  have  been  coeval  with  that  which  prevailed 
in  European  Greece ;  and  although  chiefly  confined 
at  first  to  the  Asiatic  states,  it  became  in  the  pro- 
gress of  time  more  generally  attractive  than  the 
severe  beauties  of  the  rival  style.  The  earliest  speci- 
men, of  which  any  remains  are  to  be  found,  is  the 
celebrated  temple  of  Juno  at  Samos;  which,  in  the 
age  of  Herodotus,  was  considered  as  the  largest  and 
most  stupendous  edifice  ever  raised  by  Grecian  art. 
This  interesting  ruin,  although  often  visited,  has  never 
until  recently  received  any  architectural  elucidation. 
From  its  proximity  to  the  sea-shore  a  great  proportion 
of  the  materials  has  been  removed  for  various  pur- 
poses :  nevertheless  the  accretion  of  sand  and  earth 
about  the  site  of  the  temple  being  very  considerable, 
a  judicious  excavation  has  been  repaid  by  the  dis- 
covery of  several  curious  particulars.*  It  was  built 
about  the  sixtieth  Olympiad,  by  Bhaecus  and  Theo- 
doras, two  natives  of  the  island  ;  and  the  style, 
possessing  many  peculiarities,  is  such  as  strongly  to 
denote  its  archaic  origin.!  The  bases  of  the  columns 
are  remarkable  from  the  number  and  complication 
of  their  parts  ;  the  shaft  is  not  fluted,  nor  is  there 
any  appearance  of  volutes  to  the  capitals.      Perhaps 


*  Ionian  Antiq.   vol.   i.    c.   5,    2nd  edit.  ;  Pococke's  Travels,  vol.  iii. 
book  i.  ch.  7  ;  Tournefort,  t.  i.  lett.  10. 
f  Herod,  lib.  iii.  e.  60. 
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the  most  ancient  examples  of  this  species  of  orna- 
ment, which  subsequently  became  the  distinguishing 
characteristic  of  the  order,  are  to  be  discovered  on 
the  coins  of  different  Greek  cities,  as  well  as  in  the 
figures  delineated  on  earthen  vases,  among  which  an 
altar,  or  capital  of  this  description,  is  not  unfrequently 
represented. 

The  next  building  is  the  tomb  of  Theron  at  Agri- 
gentum,  a  strange  mixture  of  the  two  orders ;  as  Ionic 
columns  with  their  capitals,  are  surmounted  by  a  Doric 
entablature.  I  do  not  know  that  there  is  any  good 
reason  to  doubt  the  antiquity  of  this  monument,  or 
the  truth  of  the  appellation  which  it  has  received ; 
although  it  must  be  confessed  that  some  of  its  details 
a  little  partake  of  the  features  of  a  style  comparatively 
modern.  Theron  died  in  the  seventy-seventh  Olym- 
piad ;  and  eighty  years  afterwards,  Hannibal,  in  order 
to  facilitate  the  approach  of  the  Carthaginian  army, 
ordered  the  tombs  situated  without  the  walls  of  the 
city  to  be  destroyed :  that  of  Theron  being  struck  by 
lightning,  was  spared  by  the  besiegers.  The  building 
in  question  is  placed  on  that  side  of  the  town  where 
alone  it  is  accessible  to  a  hostile  force.* 

The  octastyle  temple  of  Bacchus  at  Teos  is  a  heap 
of  ruins,  but  enough  remains  to  attest  the  exquisite 
beauty  of  the  ancient  edifice,  and  fully  to  justify  the 
praises  lavished  by  Vitruvius  on  the  architect,  Her- 
mogenes  of  Alabanda.  This  artist  seems  to  have 
effected  a  considerable  change  in  the  taste  of  his  age, 
by  maintaining,  with  some  others  of  equal  merit,  that 

*  Diod,  Sic.  lib.  xi.  53  ;  xiii.  86  ;  Antiq.  of  Magna  Gfrsecia,  c.  3. 
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the  Doric  order  was  unfit  for  temples.  He  was  so 
deeply  impressed  with  the  truth  of  this  notion,  that 
he  is  said  to  have  exchanged  the  materials  which  had 
been  prepared  for  the  construction  of  the  Teian 
temple,  in  order  that  he  might  be  enabled  to  complete 
the  work  in  the  Ionic  style.  This  splendid  edifice 
was  probably  raised  soon  after  the  Persian  invasion, 
for  Xerxes  destroyed  all  the  sacred  buildings  of  the 
Ionian  cities,  with  the  exception  of  Ephesus;*  and 
as  Hermogenes  invented  the  pseudo -dipteral  species 
of  temple,  he  could  not  have  flourished  later  than 
the  eighty- eighth  Olympiad,  when  other  buildings  of 
this  kind  are  known  to  have  existed.t 

It  is  difficult  to  ascertain  the  age  of  the  celebrated 
double  temple  at  Athens,  of  the  Ionic  order.  From 
the  earliest  times  a  building  dedicated  to  Minerva- 
Polias  and  to  Erectheus,  appears  to  have  been  an 
object  of  the  highest  veneration  among  the  Athenians. 
It  is  probable  that  in  some  cases  the  more  modern 
edifice  may  have  been  confounded  with  that  by  which 
it  was  preceded.  The  ancient  temple  was  to  a  certain 
extent  destroyed  by  Xerxes,  and  we  are  not  informed 
that  the  present  building  was   restored   by  Pericles. 

*  Strabo,  lib.  xiv.  p.  910,  ed.  Oxon. 

+  Vitruv.  lib.  iii.  c.  2 ;  iv.  c.  3  ;  Ionian  Antiq.  vol.  i.  c.  1.  From 
Herodotus  it  would  appear  that  Darius,  and  not  Xerxes,  destroyed  the 
Ionian  temples  in  consequence  of  the  revolt  of  Histieus. — Lib.  vi.  c.  32. 
This  author  makes  no  mention  of  the  temple  of  Ephesus,  but  states  that 
the  temple  of  Juno  at  Samos  was  spared  in  consideration  of  the  conduct 
of  the  Samian  fleet  at  the  battle  of  Lada. — Lib.  vi.  c.  25.  Although  the 
authority  of  Strabo  is  highly  respectable,  perhaps  the  account  of  Herodotus 
is  more  probable  ;  it  is  certainly  more  consistent  with  the  situation  of  the 
Ionian  states  during  the  reign  of  these  princes.  In  either  case,  the  date 
assigned  to  the  age  of  Hermogenes  is  not  materially  affected. 
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Xenophon  mentions  the  destruction  of  the  old  temple 
of  Minerva  by  fire  in  the  archonship  of  Callias,  in  the 
ninety-third  Olympiad,  from  which  period  to  the 
conclusion  of  the  Peloponnesian  war  we  have  the 
time  requisite  for  the  completion  of  the  new  struc- 
ture.* This  agrees  sufficiently  with  the  very  curious 
architectural  inscription  brought  from  Athens  by  Di% 
Chandler,  which  describes  the  unfinished  state  of  the 
temple,  and  gives  the  measurement  of  its  various 
members ;  t  for  that  this  interesting  document  relates 
to  the  building  in  question,  it  is  impossible  to  doubt. 
It  must  be  observed,  however,  that  this  official  account 
appears  to  have  been  taken  in  the  archonship  of 
Diocles,  and  therefore  in  the  ninety-second  Olympiad, 
which  gives  rise  to  some  difficulty ;  because,  according 
to  Xenophon,  the  fire  happened  just  at  this  period, 
or  rather  three  years  subsequent  to  it.  But  we  can 
scarcely  suppose  that  the  historian  alludes  to  the 
building  now  under  our  notice,  and  not  to  the  older 
temple,  as  it  remained  after  the  Persian  invasion ;  more 
particularly  as  he  specifies  its  antiquity;  whereas,  at 

*  Hellen.    lib.    i.    c.    6  :    6    nAAAIO^    rr/s   3A$7)vas    veks    sv   'AQ7]va.is 

f  Chandler,  Inscript.  Antiq.  Although  the  form  of  the  letters,  and 
general  orthography  of  the  inscription,  are  apparently  much  more  ancient 
than  the  date  above  mentioned,  this  is  to  be  attributed  to  an  affectation 
of  archaism  not  unfrequent  among  the  Athenians.  It  is  generally  to  be 
observed  in  the  legends  of  their  coins,  and  especially  of  their  tetradrachms. 
Numerous  inscriptions  discovered  in  the  country  likewise  attest  the  fact. 
A  remarkable  instance  of  this  archaic  language  is  to  be  seen  in  a  marble 
of  the  Elgin  collection  in  the  British  Museum,  containing  an  epitaph  on 
the  Athenian  soldiers  who  fell  at  the  siege  of  Potidsea,  and  the  age  of 
which,  therefore,  cannot  be  liable  to  uncertainty.  Dr.  Chandler's  inscrip- 
tion has  recently  received  additional  illustration  from  a  communication  by 
Mr.  WUkins,  inserted  iu  Walpole's  "  Journals  of  Travels  in  the  Levant." 
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the  commencement  of  Dr.  Chandler's  inscription,  this 
temple  is  merely  described  as  that  which  contained 
the  ancient  statue  of  the  goddess.  Whatever  be  the 
precise  date  of  its  erection,  it  will  for  ever  be  con- 
sidered as  the  most  perfect  specimen  of  the  style 
in  which  it  is  constructed  ;  and  being  fortunately 
preserved  nearly  entire,  may  serve  as  a  model  for 
the  study  and  imitation  of  all  succeeding  artists.  The 
contemporary  record  furnishes  us  with  the  name  of 
the  architect,  Philocles  of  Acharn£e,  of  whom  nothing 
further  is  known ;  for  although  the  edifice  itself  bears 
ample  testimony  to  his  excellence,  I  am  not  aware 
of  his  having  been  ever  mentioned  in  the  text  of  any 
ancient  author,  and  I  believe  that  we  are  indebted 
to  the  discovery  of  this  valuable  inscription  for  the 
bare  knowledge  of  his  existence. 

The  superb  temple  of  Apollo-Didymseus,  near 
Miletus,  it  is  reasonable  to  suppose,  was  not  built 
before  the  hundredth  Olympiad.  The  architects,  ac- 
cording to  Vitruvius,  were  Peonius  of  Ephesus,  and 
Daphnis  of  Miletus  ;  and  as  the  first  of  these  is  said 
to  have  finished  the  celebrated  temple  of  Diana,  which 
was  destroyed  on  the  night  of  the  birth  of  Alexander, 
we  are  enabled  to  fix  its  real  age  with  considerable 
accuracy.  Three  columns  entire,  and  a  profusion  of 
marble  fragments  scattered  around,  are  all  that  remain 
of  this  once  magnificent  edifice  ;  but  these  are  of  a 
description  amply  sufficient  to  indicate  its  former 
beauty  and  grandeur,  even  if  they  had  not  been  so 
highly  extolled  by  the  uniform  voice  of  antiquity.* 

Strab.  lib.  xiv.  p.  634 ;  Pausan.  Ach.  c.  5;  Ionian  Antiq.  to],  i.  c.  3. 
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No  doubt  is  left  of  the  origin  of  the  temple  at 
Priene,  as  the  dedication  of  the  building  to  Minerva- 
Polias  by  Alexander  of  Macedon,  remains  inscribed 
on  a  fragment  of  the  walls.  The  architect  was  Py- 
theus,  or,  as  he  is  sometimes  called,  Phileos :  he 
joined  with  Hermogenes  in  his  proscription  of  the 
Doric  style.* 

From  this  period  to  the  Roman  conquest  we  have 
no  existing  specimens  of  the  order,  at  least  none^  of 
which  the  age  is  in  any  degree  certain.  Little  archi- 
tectural information  can  be  collected  from  the  scattered 
vestiges  of  the  Ionic  temple  of  the  Syrian  goddess  at 
Hierapolis,  built  by  Seleucus  ;  for,  although  extensive, 
they  furnish  no  specimens  of  former  beauty  and  mag- 
nificence.t 

The  grand  and  impressive  remains  of  an  edifice  of 
the  Ionic  order  are  to  be  seen  at  Sardis.  It  has  been 
rarely  visited,  and,  as  far  as  I  know,  never  described. 
Five  entire  columns  are  situated  on  the  banks  of  the 
Pactolus  ;  and  the  materials  of  the  whole  building  are 
heaped  around.  The  diameter  of  the  columns  is  not 
less  than  six  feet,  from  which  some  notion  may  be 
formed  of  the  vast  dimensions  of  this  temple.  It  is 
difficult  with  any  accuracy  to  fix  its  age,  but,  as  Sardis 
was  one  of  the  twelve  cities  of  Asia  Minor  restored 
by  Tiberius  after  the  dreadful  earthquake  which  hap- 
pened in  his  reign, t  and  as%the  temple  does  not  appear 
ever  to  have  been  entirely  finished,  it  is  probable  that 

*  Vitruv.  lib.  i.  c.  1  ;  Proem,  lib.  vii. 

+  Lucian  de  Syr.  Dea.  30 ;  Pococke's  travels,  vol.  i.  lib.  ii.  C.  18. 

t  Strab.  lib.  xiii.  p.  627. 
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we  ought  to  refer  its  erection  to  the  era  of  that  prince. 
At  the  same  time  it  is  to  be  observed,  that  the  remains 
bear  some  marks  of  higher  antiquity :  the  projection 
of  the  volutes,  and  other  peculiarities,  with  the  beauty 
of  the  architecture,  seem  to  indicate  the  work  of  an 
earlier  period. 

The  Corinthian  order  of  architecture  is  compara- 
tively of  recent  invention;  and  exhibits  the  highest 
degree  of  refinement  to  which  the  Greeks  attained ; 
but  it  is  a  remarkable  circumstance  in  the  history  of 
art  among  this  wonderful  people,  and  it  has  been  justly 
observed,  that  in  all  their  progress  towards  magnificence 
and  splendour,  they  appear  not  only  never  to  have  lost 
sight  of  the  requisite  simplicity  of  design,  but  that 
their  improvements  in  this  respect  were  more  than 
commensurate  with  the  increased  decoration  of  their 
buildings.  Thus,  the  Corinthian  order,  distinguished 
for  the  utmost  richness  and  luxuriance  of  ornament  in 
detail,  is  essentially  the  most  simple  in  its  general 
character;  and  affords  the  greatest  facilities  in  its 
execution.  A  fanciful  and  ingenious  story  of  its 
origin,  related  by  Vitruvius,  is  well  known ;  but  un- 
fortunately cannot  be  received  as  credible  history:  the 
tale  is  valuable,  however,  as  affording  an  intimation  of 
the  date  of  its  introduction ;  for  Callimachus,  who, 
according  to  this  tradition,  is  said  to  have  transferred 
the  leaves  of  the  acanthus  from  the  tomb  of  the  Co- 
rinthian virgin  to  the  capitals  of  his  columns,  lived 
towards  the  end  of  the  Peloponnesian  war,  and  was 
the  artist  so  much  celebrated  as  the  author  of  the 
lamp  preserved  constantly  burning  in  the  temple  of 


88  THE    PRINCIPLES    OF    BEAUTY 

Minerva-Polias  at  Athens.*  It  is  not  altogether  im- 
probable that  the  characteristic  ornament  of  the  style 
may  have  been  imported  from  Egypt :  the  flower  of 
the  lotus,  which  generally  formed  the  decoration  of  the 
ponderous  structures  of  that  country,  in  some  of  its 
fantastic  varieties,  bears  a  near  resemblance  to  the 
ornaments  of  the  Corinthian  capital ;  and,  as  no  great 
degree  of  intercourse  and  traffic  prevailed  between 
Greece  and  Egypt  until  the  comparatively  more  recent 
periods  of  their  history,  its  late  appearance  in  Europe 
is  sufficiently  accounted  for. 

If  a  well-known  bas-relief  in  the  Villa  Albani  were 
thought  to  be  as  ancient  as  the  style  of  work  would 
seem  to  indicate,  we  should  refer  the  invention  of  the 
Corinthian  order  to  a  period  considerably  antecedent 
to  the  age  of  Phidias,  and  therefore  more  than  a  cen- 
tury prior  to  the  date  assigned  by  Vitruvius.  But  I 
think  there  can  be  little  probability  of  the  remote 
antiquity  of  this  sculpture ;  on  the  contrary,  it  seems 
clear  that  we  ought  to  consider  it  as  an  imitation  of 
the  archaic  style,  executed  in  an  age  comparatively 
recent,  being  perhaps  the  work  of  an  artist  who  lived 
under  the  Roman  empire.  The  draperies  of  the 
figures  are  exquisitely  wrought,  and,  it  must  be  ad- 
mitted, possess  all  the  peculiarities  which  characterise 
the  art  when  contemporaneous  with  the  Persian  inva- 
sion ;  but  the  execution  of  the  Corinthian  temple  is 
inferior  to  that  of  the  figures,  and  in  it  we  no  longer 
observe  the  same  accurate  imitation  of  the  early  style. 
The  capitals  of  the  columns  are  not  formed  on  a  Greek 

*  Yitruv.  lib.  iv.  c.  1 ;  Pausan.  Att.  c.  26 ;  Stab.  lib.  ix.  p.  396. 
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model ;  and  the  entablature  is  rendered  disproportion- 
ately low  by  the  Roman  practice  of  greatly  diminishing 
the  architrave.* 

The  concluding  years  of  the  Peloponnesian  war 
witnessed  the  first  examples  of  the  style  in  Greece  ; 
I  believe,  at  least,  that  no  notice  occurs  in  ancient 
writers  of  its  prior  existence.  The  old  temple  of 
Minerva  at  Tegea  was  burnt  down  in  the  ninety-fourth 
Olympiad,  and  was  rebuilt  by  the  famous  Scopas  of 
Paros,  who  produced  the  largest,  and  according  to 
Pausanias  the  most  beautiful,  building  in  the  Pelopon- 
nesus. It  was  an  hypsethral  edifice;  the  interior  of 
the  cell  was  adorned  by  two  rows  of  Doric  columns 
surmounted  by  others  of  the  Corinthian  order.  The 
peristyle  was  Ionic.f  This  description  furnishes  us 
with  the  correction  of  a  mistake,  into  which  the  learned 
author  of  a  work  already  quoted  has  fallen,  when  he 
states  that  the  practice  of  placing  different  orders  one 
above  the  other  is  not  older  than  the  theatres  and 
amphitheatres  of  the  Romans. t  It  is  possible,  however, 
that  we  ought  to  reverse  the  order  in  which  Pausanias 
speaks  of  the  exterior  and  interior  columns ;  as  it  is 
more  reasonable  to  suppose  that  the  peristyle  was 
Doric,  and  that  the  less  massive  orders  were  in  the 
interior  of  the  building.  This  is  in  some  measure 
confirmed  by  the  mode  actually  observed  in  the  temple 

*  Winkelinann,  Hist,  de  l'Art,  lib.  iv.  c.  6.  A  similar  example  of  sculp- 
ture in  relief,  brought  from  Athens,  is  to  be  found  in  the  collection  of  the 
British  Museum,  but  of  very  inferior  workmanship,  and  in  which  the  evi- 
dences of  an  imitation  of  the  early  style  are  still  more  apparent. 

f  Fausan.  Arcad.  c.  45. 

X  Knight,  Anal.  Inquiry,  part  ii.  c.  2,  46. 
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of  Apollo  near  Phigalia,  which  is  compared  by  Pau- 
sanias  with  that  of  Minerva  at  Tegea.  A  few  shattered 
fragments  constitute  the  only  remains  of  this  once 
magnificent  structure ;  but  as  the  situation  is  precisely 
ascertained,  the  whole  plan  might  easily  be  restored, 
and  important  discoveries  made,  by  an  excavation 
judiciously  directed. 

The  choragic  monument  of  Lysicrates,  well  known 
by  the  appellation  of  the  Lanthorn  of  Demosthenes, 
was  built,  according  to  the  narrative  inscribed  on  the 
frieze,  in  the  hundred  and  eleventh  Olympiad.  This 
little  edifice  has  suffered  nothing  from  the  many  causes 
which  have  contributed  to  lay  in  ruins  the  noblest 
monuments  of  Athenian  taste,  but  is  still  entire,  and 
may  perhaps  be  considered  as  the  most  exquisite  and 
perfect  specimen  of  the  order.* 

It  is  probable  that  the  singular  octagonal  building 
at  Athens,  called  the  Temple  of  the  Winds,  is  not  of  a 
date  considerably  later  ;  it  possesses  some  peculiarities 
which  are  not  observable  in  more  recent  structures ; 
and  the  formation  of  the  roof,  while  it  betrays  an  igno- 
rance of  the  principle  of  the  arch,  proves,  at  the  same 
time,  in  a  remarkable  manner,  the  skill  and  ingenuity 
of  the  architect.  It  is  mentioned  both  by  Vitruvius 
and  Varro  as  the  work  of  Andronicus  Cyrrhestes,  but 
without  any  information  respecting  his  age.f 

Many  of  the  ornamented  theatres,  so  numerous  in 
Asia-Minor,  were  built,  in  all  probability,  considerably 
before  the  Koman  conquest :  that  at  Laodicea  on  the 

*  Stuart's  Athens,  vol.  i.  c.  4. 

f  Yitruv.  lib.  i.  c.  6  ;  Varro  de  "Re  Rust.  lib.  iii.  c.  5. 
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Lycus,  and  that  at  Patara  on  the  coast  of  Lycia,  are 
the  most  remarkable  among  those  of  the  Corinthian 
order.* 

The  temple  of  Jupiter  Capitolinus  at  Rome,  was 
built  by  Domitian  out  of  the  materials  of  some  edifice 
at  Athens,  which  had  been  transported  from  that  city ; 
and  this  work  is  worthy  of  mention,  both  because  its 
prior  destination  is  probably  to  be  referred  to  the 
period  of  which  we  are  treating,  and  on  account  of  the 
remark  of  Plutarch,  who  relates  that  the  columns  were 
cut  and  repolished  after  their  arrival  at  Eome,  in  order 
to  produce  a  greater  degree  of  elegance  and  lightness, 
but  that  what  they  obtained  in  these  qualities  they  lost 
in  grandeur  and  symmetrical  proportion^ 

The  Roman  conquest  spread  the  Corinthian  style 
throughout  Greece,  almost  to  the  exclusion  of  the 
other  orders.  Although  the  buildings  of  this  period 
are  often  more  splendid  and  costly  than  those  of  pre- 
ceding times,  yet  the  pure  taste  and  correct  designs 
of  the  better  ages  of  the  art  are  generally  wanting. 
From  this  remark,  however,  must  be  exempted  some 
of  the  works  of  Hadrian,  the  liberal  benefactor  of 
Greece;  especially  if  the  columns  at  Athens,  which 
are  called  by  his  name,  and  which  are  in  reality  the 
ruins  of  the  temple  of  Jupiter  Olympius,  owe  their 
origin  to  this  emperor.  These  display  the  utmost 
beauty  and  propriety,  with  perhaps  the  greatest  degree 
of  magnificence  and  grandeur,  ever  attained  to  by  the 
architectural  exertions  of  the  emperors  of  the  Roman 

*  Pococke,  vol.  ii.  ;  Ionian  Antiq.  vol.  i. 
+  Plut.  in  Vit.  Publico!. 
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world.  The  columns  are  probably  tlie  remains  of  that 
temple  which,  according  to  Vitruvius,  was  first  pro- 
jected by  Pisistratus  ;  the  foundations  of  which  were 
begun  by  the  architects  Antistates,  Callaeschros,  Anti- 
machides,  and  Porinos.  Afterwards  Cossutius,  by  birth 
a  Koman,  built  the  temple  according  to  the  design  he 
made  by  command  of  Antiochus  Epiphanes.  These 
facts  we  learn  from  the  same  author;  who  further 
informs  us  that  the  temple  then  built  was  of  the 
Corinthian  order,  and  of  the  kind  termed  dipteral. 
This  account  is  perfectly  consistent  with  the  mode  of 
arrangement  preserved  by  the  remaining  columns, 
which  proves  it  to  have  been  a  temple  of  that  descrip- 
tion. Whenever,  or  by  whomsoever,  finished,  these 
columns  bear  the  indications  of  a  pure  age  of  Grecian 
art ;  and  indeed  the  remains  of  such  a  temple,  with 
columns  composed  of  the  purest  marble  more  than 
six  feet  and  a-half  in  diameter,  and  sixty  feet  in 
height,  cannot  be  described  in  any  terms  commen- 
surate with  the  sensations  excited  by  the  view  of  the 
original.* 

Although  these  splendid  remains  have  acquired  an 
appellation  to  which  they  appear  to  have  no  just  claim, 
it  may  be  right  here  to  ascribe  to  its  real  author 
another  Athenian  building  of  the  Corinthian  order, 
which  possesses  all  the  characteristics  of  the  age  of 
this  munificent  prince,  but  to  which  Stuart  has  errone- 
ously attributed  a  Grecian  origin.  From  his  authority 
it  has    generally  been   called  the  Poikile,   or  painted' 

*  Pausaa.  Att.  IS  ;  Yitruv.  Proem,  lib.  vii.  ;  Stuart's  Athens,  vol.  iii. 
c.  2. 
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portico;  but  when  we  observe  the  appearance  of 
the  whole  work,  the  columns  placed  on  pedestals,  the 
foliage  of  the  capitals,  the  angles  of  the  abacus,  the 
epistylia,  composed  of  two  fasciae,  all  corresponding 
with  Eoman  practice,  and  more  particularly  with  the 
gate  of  Hadrian  in  the  same  city,  authenticated  by  the 
inscription  wThich  it  bears,  there  is  no  reason  to  enter- 
tain any  doubt  of  its  real  date  and  origin.  In  truth 
Pausanias,  in  his  description,  seems  clearly  to  allude 
to  a  striking  peculiarity  of  this  building ;  by  which  it 
appears  to  have  been  a  kind  of  atrium,  surrounded  by 
a  portico  open  to  the  interior,  enclosing  a  museum,  or 
building,  for  the  reception  of  statues  and  pictures  * 

Having  thus  shortly  enumerated  the  most  striking 
vestiges  of  Grecian  architecture  still  remaining  to  our 
times,  and  having  indicated  the  sources  from  whence 
an  accurate  knowledge  of  all  their  details  may  be 
derived;  it  is  scarcely  necessary  even  to  allude  to 
what  has  indeed  been  called  the  Tuscan  style,  but 
which,  in  fact,  seems  merely  to  have  been  a  corrupt 
imitation  of  the  Doric :  nor  is  it  more  desirable  to 
describe  at  length  that  barbarous  mixture  which  pre- 
vailed in  the  later  ages  of  the  Eoman  empire,  and 
which  is  known  by  the  name  of  the  Composite  order ; 
for  if  the  Corinthian  column,  according  to  the  fanciful 
theory  of  Vitruvius,  bears  some  resemblance  to  the 
chaste  beauty  of  a  young  maid,  the  characteristics  of 

*  Pausan.  Att.  18  :  ireToirjvraL  5e  ica\  rats  crocus  Kara  ra  aura  of  ro?xoi. 
The  appearance  of  the  rain  fully  explains  this  passage.  Compare  this 
"building  given  by  Stuart,  vol.  i.  c.  5,  with  the  arch  of  Hadrian,  vol.  iii. 
c.  3.  A  striking  resemblance  is  to  be  found  in  the  ornamental  details 
of  both. 
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the  Composite  have  not  inaptly  been  compared  to  the 
false  attractions  of  meretricious  decoration.  The  prac- 
tice of  the  Greeks  was  confined  to  the  three  species 
which  have  already  been  mentioned ;  and  it  is  observ- 
able that  the  most  perfect  example  of  each  kind  is  to 
be  found  within  the  walls  of  the  same  city.  The 
narrow  lanes  and  wretched  hovels  which  compose 
modern  Athens,  are  still  ennobled  by  the  most 
unequivocal  proofs  of  the  glories  of  ancient  art.  The 
majestic  grandeur  of  the  Parthenon;  the  simply 
adorned  elegance  of  the  Erectheum ;  and  the  beauti- 
ful and  splendid  decoration  of  the  choragic  monument, 
and  of  the  columns  of  Hadrian,  are  alike  unrivalled  in 
their  several  characters  of  varied  excellence. 

We  ought  not,  in  any  view,  however  cursory,  of  the 
ornamental  buildings  of  the  Greeks,  to  abstain  from 
all  notice  of  an  invention  by  which  the  representation 
of  human  figures  is  substituted  for  columns,  in  the 
support  of  an  entablature.  It  is  not  unlikely  that  the 
practice  may  have  been  derived  from  an  Egyptian 
source ;  as  in  that  country  columns  are  frequently  to 
be  seen  with  the  representation  of  female  heads  by 
way  of  capitals  ;  and  in  the  Memnonium  at  Thebes  the 
epistylia  are  supported  by  figures  of  men  instead  of 
columns.*  Psammetichus  built  at  Memphis  a  temple 
dedicated  to  Apis,  the  peristyle  of  which,  according  to 
Herodotus,  was  composed  of  colossal  figures  instead 
of  columns,  each  eighteen  feet  high.f  This  must  have 
been  about  the  thirtieth  Olympiad,  or  more  than  six 

*  Denon,  Voy.  d'Egypte,  pi.  42,  61. 
f  Herod,  lib.  xi.  c.  153. 
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hundred  years  before  the  Christian  era,  and,  as  far  as 
I  know,  is  the  most   ancient   example   authentically 
recorded.   However  this  species  of  ornament  may  have 
arisen,  it  has  been  so  rarely  practised  in  Greece,  that 
I  believe  the  list  afforded  us  by  ancient  writers  may 
be   comprised  in   two    examples.      The  first  is    the 
Persian  portico  at  Sparta,  an  edifice  much  celebrated 
in  ancient  times,  and  which,  it  is  likely,  was  one  of 
the  earliest  specimens  of  the  style.     It  is  now  to  all 
appearance  utterly  destroyed,  and  it  is  even  difficult 
to  fix  the  precise  spot  on  which  it  stood :  could  this 
be  accomplished,  there  is  little  doubt  that  consider- 
able  remains  might   speedily  be  discovered,  for  the 
frequency  of  earthquakes  at  Sparta  makes  it  probable 
that  the  portico  was  thrown  down  by  one  of  these 
convulsions  rather  than  by  the  effect  of  time  ;  and  the 
rapid  accumulation  of  the  fine  alluvial  soil  that  forms 
the  valley  of  the  Eurotas,  would   effectually  protect 
from  external  injury  the  interesting  fragments  which 
it  covered.     The  building  was  erected  shortly  after  the 
defeat  of  Xerxes,  and  the  architrave  was  upheld  by 
sculptured   figures,  habited  in  the  loose  drapery  and 
flowing  robes  of  the  Asiatics:  among  them  were  the 
portraits   of  individuals,   for  those   of  Grobryas   and 
Mardonius   are   particularly  mentioned.*     It    is  not 
certain  how  these  figures  were  disposed,  but  it  is  pro- 
bable that  they  formed  a  kind  of  second  order,  and 
were  placed  over  the  columns  of  the  building.     The 
words  of  Pausanias,   according  to  the   most   obvious 
interpretation,  seem  to  imply  this-eta  ft  bA  w  «oW 

*  Pausan.  Lacon.  11. 
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Tlipcrai,  Xldov  Xzvkov — .  The  portico  may  therefore 
have  resembled  an  edifice  at  Thessalonica,  still 
remaining  in  part,  and  described  by  Stuart  (Athens, 
vol.  iii.  c.  9) ;  which,  indeed,  ought  perhaps  to  be  added 
as  an  example,  although,  from  an  appearance  of 
Roman  origin,  its  date  is  of  questionable  authority. 

A  portico  of  the  Pandroseum  at  Athens,  furnishes 
an  instance  of  the  representation  of  female  figures 
supporting  an  entablature,  and  is  so  beautiful  as 
almost  to  justify  what  may  perhaps  be  considered  as 
a  capricious  deviation  from  established  taste.  The 
date  of  this  elegant  structure  must,  beyond  all  doubt, 
be  deemed  coeval  with  that  of  the  double  temple 
of  Minerva  -Polias  and  Pandrosus  to  which  it  is 
annexed.*  This  use  of  Caryatides,  as  they  are  called, 
although  known  in  the  best  ages  of  the  architecture 
of  Greece,  does  not  seem  ever  to  have  been  very  gene- 
ral, or  even  favoured  in  that  country.  Their  appella- 
tion has  been  explained  by  "Vitruvius  ;  t  but  it  is  not 
probable  that  the  story  which  would  refer  their  origin 
to  the  commemoration  of  the  captivity  of  the  Caryan 
women,  after  the  destruction  of  the  city  in  conse- 
quence of  its  desertion  of  the  cause  of  the  Greeks  in 
the  Persian  war,  is  entitled  to  more  credit  than  the 
idle  traditions  to  be  met  with  in  the  pages  of  the 
same  author,  respecting  the  invention  of  the  different 
Grecian  orders.  In  fact,  these  female  figures  were  not 
represented  as  captives,  nor,  as  it  would  seem,  with 
any  symbols    of  subjection    and    disgrace,   which  we 

*  Pausan.  Att.  21  ;  Stuart's  Athens,  vol.  ii.  c.  2. 
t  Vitruv.  lib.  i.  c.  1. 
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might  naturally  have  expected  to  find  had  there  been 
any  foundation  for  this  tale  of  their  origin.  On  the  con  • 
trary,  in  the  architectural  enumeration  of  the  different 
parts  of  the  Pandroseum,  contained  in  the  interesting 
inscription  already  mentioned,  the  figures  forming  the 
portico  are  simply  styled  KOPAI,  or  the  virgins, 
thereby  intimating  that  they  were  native  Athenians ; 
and  indeed,  from  their  appearance,  there  is  every  rea- 
son t^  presume  that  they  were  intended  to  represent 
the  Canephorse,  who  were  selected  for  the  solemnities 
of  the  Panathensean  festival  from  the  most  distin- 
guished families  of  the  city. 

In  the  whole  history  of  architecture  amongst  the 
Greeks,  nothing  was  more  calculated,  at  the  period 
of  its  adoption,  to  produce  a  greater  revolution  in 
the  practice  of  the  art ;  or  which,  from  its  many 
advantages,  has  been  more  universally  preserved  and 
admired  in  modern  times,  than  the  use  of  the  arch, 
constructed  on  scientific  principles.  An  endeavour, 
therefore,  briefly  to  ascertain  the  origin  and  date 
of  this  important  invention  may  not  be  altogether 
misplaced.  A  difference  of  opinion  has  prevailed  on 
this  question;  but  after  submitting  the  subject  to  a 
good  deal  of  inquiry  and  reflection,  it  appears  most 
probable  that  the  era  of  the  Macedonian  conquest 
nearly  coincides  with  that  of  the  first  introduction  of 
this  remarkable  feature  of  Grecian  architecture.  Much 
has  indeed  been  written  to  prove  that  the  use  of  the 
arch  was  not  only  familiar  to  the  earliest  artists  of 
Greece,  but  was  even  to  be  traced  throughout  the 
yet  more  ancient  monuments  of  Egyptian  labour.     In 
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adducing  this  proof,  the  most  obvious  mistakes  and 
the  grossest  blunders  have  been  committed :  drawings 
and  engravings  of  the  actual  remains  of  the  antiqui- 
ties of  these  countries  have  been  referred  to;  and 
the  wretched  cabins  of  the  Arabs,  and  the  towers  and 
steeples  of  the  modern  Greeks,  have  been  gravely 
represented  by  some,  as  forming  part  of  the  ancient 
temples,  among  which  these  fabrics  are  frequently  to 
be  discovered.  The  selection  of  those  travellers  whose 
accounts  are  to  be  received  has  not  always  been  judi- 
cious ;  to  the  authority  of  such  writers  as  Paul  Lucas, 
and  some  others  of  his  nation,  no  particle  of  credit 
is  due :  his  truth  and  accuracy  are  declared  by  a 
recent  traveller,  his  countryman,  to  be  only  worthy  of 
comparison  with  the  Arabian  Nights'  Entertainments.* 
In  like  manner,  the  assertions  contained  in  works  of 
late  date,  composed  under  the  Roman  empire,  have 
been  implicitly  adopted  respecting  the  nature  of  build- 
ings which  either  never  had  any  existence  at  all,  or 
which  had  been  utterly  destroyed  long  previous  to  the 
times  in  which  their  pretended  descriptions  were 
published.  The  tales  of  the  hanging  gardens  of  Ba- 
bylon, of  the  labyrinths  of  Crete,  of  Lemnos,  and  of 
Porsenna,  are  equally  fallacious  and  incredible.  Strabo 
and  Pliny,  who  undertake  to  detail  the  wonders  of 
these  edifices,  had  no  other  object  in  view  than  to 
convey  the  notion  of  vast  and  stupendous  works ;  the 
display  of  arches  and  of  domes  was  best  calculated  in 
their  own  day  to  produce  this  effect,  and  accordingly 
they   did    not    hesitate    abundantly   to   employ  these 

*  Chateaubriand,  Itineraire,  pref. 
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forms  in  the  account  of  buildings  which  no  one  had 

ever  seen.* 

In  considering  this  question,  it  is  necessary  to  keep 
in  mmd  the  difference  between  an  arch  constructed 
of  wedge-formed   stones   whose  joints,   if  prolonged, 
would  meet  in  a  centre;  and  one  produced  merely  by 
the  gradual  projection  of  horizontal  courses  of  stones 
until  they  meet  :    of    this  inartificial    description  I 
believe  examples  may  be  found  in  all  ages;  but  as 
abundant  materials  and  massive  proportions  are  re- 
quired   in    its    formation,   little   was    gained    by  the 
adoption   of  this   method,  and  it  is  therefore  rarely 
seen.     The  galleries  in  the  walls  of  Tiryns,  as  well 
as  the   section  of  the  treasury  of  Atreus,  afford  us 
examples  of  the  most  remote  antiquity;  and  a  friend 
whose  general  accuracy  and  great  practical  knowledge' 
are  universally  admitted,  has  communicated  to  me  a 
similar  instance  of  what  we  may  call  a  Cyclopian  arch 
existing  in  Italy.f     It  is  preserved  quite  entire,  and 
has  formed  a  gateway  in  the  wall  of  the  ancient  city 
of  Arpinum.     This  arch  is  somewhat  more  elaborately 
constructed,  but  possesses  the  same  character,  and  is 
probably  not  much  more  recent  than  the  Tirynthian 
galleries.     But  it  is  not  only  in  Greece  and  in  Italy 
that  we  find  arches  of  this  description  :  for  as  if  they 
were  the  natural  result  of  the  endeavours  of  a  half 

Jn£  Smil"ke'  ^  -*  a  *"*«  «  *  **  of  this  interest^ 

r  2 
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civilised  people  to  obtain  height  and  strength  in  the 
interior  of  their  buildings,  we  meet  with  them  equally 
amongst   nations    the    farthest   separated  from   each 
other, — in  Egypt,  and  in  India,  in  the  rude  works  of 
our  British  ancestors,*  and  even  in  the  monuments  of 
the   original   inhabitants    of  the   new   world.t     With 
respect  to  the  arch  scientifically  constructed,  we  may 
safely  assert  that  no  specimen  is  to  be  met  with  before 
the  age  of  Alexander,  either  in  the  existing  remains 
of  art  in  Greece,  or  described  in  the  works  of  those 
writers  who  flourished  previously  to  that  period.     The 
words  A*I2,  *AAI2,   0OAO2,  which  unquestionably 
in  later  times  almost  invariably  implied  arch,  or  dome, 
are  used  in  a  different   sense    by  the   more   ancient 
authors.     Thus   in   Homer   a\jn$  is   simply  the    con- 
nexion of  threads  (aiTToo,   necto,)  and  there,  signifies 
the   meshes    of  a   net.!      Herodotus   in   relating   the 
method  by  which  the  horses  and  their  riders,  sacri- 
ficed  at   the   funerals   of    the    Scythian   kings,   were 
suspended  in  the  air;   informs   us   that  two   curved 
pieces  of   wood  passed  under  the  belly  of  the  dead 
horse,  and  were  fixed  at  each  end  to  the  top  of  a  pole 
erected  in  the  ground  for  that  purpose.    These  pieces  of 
wood  he  calls  a\fnb€s.  §     Similar  to  this  is  the  meaning 
of  the  word  as  employed  by  Euripides  to  denote  the 
wheel  of  a  chariot,  or  more  properly  its  circumference.  I! 

*  King,  Muniment.  Antiq.  vol.  i.  chap.  vi.  ;  Archoeolog.  vol.  xix.  part  1. 

t  Humboldt,  Kelat.  Historique,  lre  ptie,  p.  29. 

t  II.  v.  404.  §  Herod,  lib.  iv.  c.  72. 

||  Hippol.  v.  1247  : 

'Ai|/i5a  irirpca  irpocrfiaXoov  bxhuaTOS. 
See  also  Aristoph.  Thesmophor.  v.  58,  where  although  the  word  is  employed 
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*AAIS  in  the  recent  ages  of  Greek  literature  was 
synonymous  with  &fii ;  but  the  word  is  rarely  to  be 
met  with  in  the  works  of  the  earlier  writers.  In  a 
fragment  of  Sophocles,*  and  by  Plato,!  it  is  used  in 
mentioning  a  subterranean  edifice.  What  it  anciently 
signified  as  a  term  in  building  is  very  uncertain,  but 
if  we  might  conjecture  from  its  primitive  meaning, 
forfex,  shears  or  scissars,  it  is  difficult  to  imagine  how 
anything  descriptive  of  this  instrument  should  enter 
into  the  formation  of  an  arch. 

0OAO2,  which  is  interpreted  dome,  or  cupola,  im- 
plied before  the  Macedonian  conquest  merely  a  circular 
edifice,  without  any  reference  to  the  nature  of  the 
roof:  this-  was  so  far  from  being  necessarily  arched, 
that  there  is,  on  the  contrary,  sufficient  reason  to 
believe  it  was  in  general  of  a  different  form,  and  was 
conical,  or  terminating  in  a  point.  It  is  thus  ex- 
plained by  the  old  lexicographers.!  We  may  observe 
also  that  the  derivative  from  this  word,  employed  to 
express  the  pointed  caps,  or  bonnets  worn  by  the 
Greeks,  serves  to  confirm  the  accuracy  of  this  inter- 
pretation^    The  tholus  mentioned   by  Homer,  it   is 

metaphorically,  it  appears  to  have  much  the  same  signification.     The  pas- 
sage  is  somewhat  obscure  and  difficult. 

*  Lacseme,  quoted  by  Pollux,  lib.  ix. 
_  +  Be  Legibus,  lib.  xii.  There  can  be  little  doubt  that  the  true  reading 
is  ta\i$a,  and  not  tyfca.  The  passage  is  thus  cited  by  Suidas  (in  tiaA) 
see  also  Pollux,  lib.  ix.  49,  ed.  Hemst.,  where  in  the  notes  other  reasons 
are  produced.  I  learn  from  Mr.  Gfaisford  that  ^aXfia  is  the  reading  pre- 
served in  a  MS.  of  the  Leyden  library,  which  formerly  belonged  to  Isaac 
Yossms.  ^  YaKfca  is  likewise  the  reading  of  the  scholiast  as  published  by 
ituhnkenius.  J 

t  Suid.  in  loc.  Hesych.  :  o'i'kos  ds  <5|u  fao\hyov<rav  IW  rfa  artom* 

KCT€CK€Va(T/J.fl,'OS; 

§  T\  id.  Stephan.  SoAfa,  pileus  in  acutum  desinens. 
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clear,  could  not  have  been  vaulted,  for  the  roof  was 
supported  by  a  large  column  in  the  centre*  At 
Athens  and  Epidaurus  there  were  buildings  bearing 
this  appellation;  the  first  was  an  ancient  edifice,  in 
which  the  Prytanes  were  accustomed  to  meet;  the 
other  was  the  work  of  the  celebrated  Polycletus :  they 
are  both  described  by  Pausanias,  but  in  neither  does 
he  intimate  the  existence  of  any  thing  like  an  arch.f 

From  what  has  been  said,  it  is  evident  that  we 
ought  to  hesitate  in  giving  generally  to  these  words 
the  interpretation  of  late  writers;  and  where  they 
occur  in  more  ancient  works,  all  notion  of  a  scientific 
arch  is  to  be  withheld,  unless  the  term  itself  be 
accompanied  by  such  circumstances  as  are  sufficient 
to  indicate  the  principle  of  its  construction.  It  has 
already  been  asserted  that  no  such  indication  is  to  be 
found  in  any  author  previous  to  the  hundred  and 
twelfth  Olympiad ;  and  when,  in  addition  to  this  fact, 
among  the  various  architectural  remains  in  Greece, 
we  discover  no  vestige  of  such  a  mode  of  building 
anterior  to  the  same  date,  the  question  seems  to  be 
nearly  determined. 

I  observe  that  M.  Visconti,  in  a  recent  publication, 
asserts  that  the  arch  was  known  to  the  Greeks  in  the 
age  of  Alexander.!  Without  meaning  to  deny  this 
proposition,  I  cannot  but  remark  that  no  conclusive 
arguments  are  adduced  by  him  to  prove  the  fact. 
M.  Visconti  says  that  Pompey  imitated  at  Rome  the 

*  Od.  xxii.  456. 

+  Pausan.  Att.  c.  5 ;  Cov.  c.  27. 

t  Visconti,  Mem.  sur  les  Sculptures  d'Atheues. 
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theatre  of  Mytilene,  and  that  his,  in  its  turn,  served 
as  the  model  for  that  of  Marcellus ;  in  which,  as  we 
know  there  were  arcades,  we  are  therefore  to  presume 
there  were  arches  in  that  of  Mytilene.  Now  in  the 
first  place,  it  is  not  said  in  what  the  imitation  by 
Pompey  precisely  consisted :  it  is  true  that  he  brought 
the  form  and  plan  with  him  to  Rome ;  but  as  I  think 
we  are  informed  that  this  great  captain  was  the  first 
of  the  Romans  who  ever  employed  stone  in  buildings 
of  this  nature,  they  having  previously  been  constructed 
of  wood,  it  is  obvious  that  there  might  have  been 
much  to  imitate,  exclusive  of  ornamental  details.  But 
even  supposing  the  theatre  of  Pompey  to  have  been 
accurately  and  minutely  copied  from  that  of  Mytilene, 
it  does  by  no  means  necessarily  follow  that  arches 
were  to  be  found  in  either  of  them ;  for  nothing  can 
be  more  vague  and  general  than  the  terms  in  which 
Dion  Cassius  informs  us  of  the  manner  in  which 
Julius  Caesar  began  to  build  the  theatre  of  Marcellus, 
from  the  remains  of  which  only  we  are  enabled  to 
form  any  conjecture  respecting  the  other  two  already 
mentioned.*  From  this  passage  of  Dion  it  is  not 
clear  whether  we  are  to  understand  that  Caesar  merely 
followed  the  example  of  Pompey  in  building  a  theatre, 
without  stating  anything  with  reference  to^a  specific 
plan,  which,  as  it  was  but  ten  years  subsequent,  seems 
not  improbable;  or  whether  we  are  to  interpret  Caesar's 
undertaking  to  be  in  imitation  of  the  particular  build- 
ing erected  by  his  great  rival.     Should  the  latter  sense 

*  Dion.  Cass.  lib.  xliii.  c.  49  :  Qexrpov  re  ti  Kara  rbv  IIofMirrj'Cov  oIko$o~ 
firjcrai  4d€\-f]oras» 
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be  correct,  it  follows  that  as  the  theatre  of  Marcellus 
was  the  second  of  stone  which  had  ever  been  seen  in 
Home,  we  must  still  admit  that  the  employment  of  a 
similar  material  would  alone  be  quite  sufficient  to 
justify  the  general  expression  of  the  historian.  But 
in  addition  to  this,  it  is  to  be  remarked,  that  we  have 
no  knowledge  of  the  date  of  the  Mytilenaean  theatre 
itself,  the  supposed  model  of  those  at  Eome.  A  period 
of  near  three  hundred  years  had  elapsed  from  the  age 
of  Alexander  to  that  of  Pompey,  affording  a  space  of 
time  amply  sufficient  for  the  origin  of  the  building 
long  subsequent  to  the  death  of  the  Macedonian  con- 
queror ;  and,  indeed,  I  have  little  doubt  that  the 
greater  part  of  those  theatres,  the  numerous  remains 
of  which  still  adorn  the  coasts  of  Asia  Minor,  were 
erected  during  this  interval. 

The  only  additional  argument  brought  forward  by 
M.  Visconti  to  prove  the  existence  of  arches  in  the 
age  of  Alexander,  is  entitled  to  still  less  weight  than 
that  which  has  been  just  mentioned.  He  states,  that 
according  to  Plutarch,  Cleomenes  at  the  siege  of  Argos 
penetrated  into  the  aqueducts  under  Aspis,  and  by 
this  means  entered  the  city.*  Now,  it  is  to  be  observed 
that  these  aqueducts  were  nothing  more  than  perfora- 
tions of  the  Phoronsean  hill,  or  Aspis,  as  it  was  usually 
called,  from  its  resemblance  to  the  form  of  a  shield ; 
and  it  is  impossible  therefore  that  they  should  give  us 
any  just  notion  of  the  peculiar  species  of  construction 
in  question.     Their  remains,  such  as  described,   are 

*  Plut.  in  Cleom.  c.  21  :  iicxfyas  Se  ras  virb  tt\v  'Acnrida  if/aAiSa?,  b.vz$t\ 
kcX  (rvvejxile  rois  evdov  k.  t.  A. 
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distinctly  visible  at  this  day.  But  even  had  we  been 
unable  to  explain  the  precise  nature  of  these  aque- 
ducts, it  would  be  unreasonable  to  admit  that  the  term 
alone,  unaccompanied  with  any  descriptive  particulars, 
ought  to  be  considered  as  sufficient  to  authenticate  a 
fact  respecting  which  so  much  doubt  exists ;  especially 
when  the  term  itself  has  anciently  received  a  great 
variety  of  significations,  and  many  of  them  quite  in- 
compatible with  the  hypothesis  of  M.  Visconti. 

There  is,  indeed,  a  passage  in  Aristotle*  that  would, 
if  it  were  genuine,  compel  us  to  assign  a  period  for 
this  invention,  at  least  as  remote  as  the  reign  of  this 
prince ;  for  the  principle  of  the  arch  being  held  toge- 
ther by  the  key-stone  is  expressly  mentioned,  and  is 
made  the  subject  of  comparison  with  the  government 
of  the  universe  by  the  Supreme  Being.  It  is  sufficient, 
however,  to  state  that  the  passage  occurs  in  the  treatise 
uDe  Mundo."  Concerning  the  genuineness  of  this 
work,  in  the  ages  immediately  succeeding  the  restora- 
tion of  literature,  there  was  much  difference  of  opinion; 
but  the  dispute  is  now  set  at  rest  to  the  satisfaction 
of  every  Greek  scholar,  of  which  I  will  evince  my 
conviction  by  abstaining  here  from  the  production  of 
any  one  of  those  proofs  by  which  the  composition 
might  be  shown  to  be  spurious. 

It  is  difficult  to  give  a  conclusive  reason  for  adopt- 
ing the  age  of  Alexander  the  Great  in  preference  to  a 
still  later  period,  as  that  which  gave  birth  to  the 
invention  of  the  arch ;  on  the  whole,  however,  it  is 
not  improbable  that  it  may  have  originated  about  this 

*  Aristot.  Trep.  Koapov,  c.  6. 
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time :  the  advances  of  science  had  been  rapid  an 
extensive,  and  a  new  world  was,  by  his  conquests 
opened  to  Grecian  inquiry  and  research.  It  is  to  the 
East  that  we  are  to  look  for  the  first  authors  of  this 
style ;  for,  in  truth,  the  scientific  principle  of  the  arch 
was  likely  to  have  remained  long  unknown  in  Greece, 
where  stone  and  marble  were  found  in  such  abundance. 
When  height  was  indispensable,  it  was  obtained  from 
the  earliest  times  in  that  country,  by  the  gradual 
approximation  of  stones  placed  horizontally  each  over 
the  other ;  but  as  this  method,  from  the  ponderous 
masses  necessarily  employed,  was  attended  with  great 
labour  and  expense,  it  was,  as  already  stated,  rarely 
practised.  In  districts  in  which  large  blocks  of  stone 
were  with  difficulty  procured,  as  in  many  of  the  fertile 
and  extensive  plains  of  the  East,  the  invention  of  the 
arch  would  probably  arise  from  the  mere  necessity  of 
the  case,  in  the  use  of  such  materials  as  were  to  be 
obtained;  and  in  such  situations,  was  of  the  highest 
value.  We  cannot  however  wonder  that  a  discovery, 
so  powerfully  recommended  by  its  character  of  utility, 
convenience,  and  cheapness,  should  when  once  known, 
have  been  speedily  adopted  throughout  the  civilised 
world.  How  far  these  advantages  may  have  contri- 
buted to  the  employment  of  the  arch  in  situations  to 
which  it  was  ill  suited,  and  indeed  inapplicable,  it 
is  not  necessary  to  inquire — perhaps  we  may  doubt 
whether  a  very  material  addition  has  been  made  to 
the  ornamental  architecture  of  the  Greeks  by  its 
introduction:  few  will  deny  that  its  abuse  has  per- 
petuated  a   greater   corruption  of  style,   and  a  more 
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truly  vitiated  taste,  than  would  probably  have  been 
witnessed  had  it  never  existed. 

In  addition  to  the  remarks  wThich  have  already  been 
made  on  the  temples  of  the  Greeks,  it  is  not  my 
intention  to  pursue  and  to  note  the  gradual  changes 
and  variations  in  the  different  species  of  their  orna- 
mental architecture — their  theatres — their  forums — 
their  public  baths  and  private  dwellings;  although 
each  of  these  topics  affords  matter  for  much  curious 
investigation.  Neither  is  it  my  present  purpose  more 
particularly  to  trace  the  decline,  and  final  extinction, 
of  that  taste  and  beauty  which,  for  a  time,  appeared 
to  be  inherent  in  the  works  of  this  people.  It  may 
be  observed,  in  general,  that  subsequent  to  the  Mace- 
donian conquest,  the  progress  of  mechanical  science 
in  Greece  must  undoubtedly  have  afforded  consider- 
able facilities  in  the  execution  of  the  art,  and  have 
largely  extended  the  powers  of  the  artist ;  but  it  does 
not  appear  that  architecture  acquired  new  beauties  or 
arrived  at  greater  perfection.  It  may  even  perhaps 
be  thought  that  the  fabrics  of  this  era  aimed  more 
at  the  display  of  royal  magnificence  than  would  have 
been  consistent  with  the  chaste  severity  of  republican 
taste.  During  the  same  period,  a  change  somewhat 
analogous,  and  arising  probably  from  causes  not  very 
dissimilar,  was  gradually  effected  in  the  higher  pro- 
ductions of  Greek  intellect  and  genius :  their  orators 
became  mere  rhetoricians,  and  even  their  poets  pre- 
ferred too  often  the  charms  of  skilful  versification,  and 
Ithe  tricks  of  art,  to  the  energetic  simplicity  of  nature 
and  of  truth.     The  most  brilliant  epoch  of  Grecian 
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architecture,  and  in  which  we  are  to  look  for  per- 
fection in  the  art,  was  comprised  in  the  short  space 
of  about  two  hundred  years,  including  the  respective 
ages  both  of  Pericles  and  of  Alexander,  from  whose 
death  its  gradual  decline  may  perhaps  be  said  to  have 
commenced.  But  under  the  subsequent  dominion  of 
Eoman  emperors  its  deterioration  was  still  more 
apparent;  for  although  the  sovereigns  of  the  world 
astonished  mankind  by  the  prodigious  dimensions 
and  gorgeous  splendour  of  their  architectural  under- 
takings, yet  when  compared  with  the  purity  of  Grecian 
design,  the  evidences  of  barbarism  are  perceptible  in 
most  of  their  works.  This  corruption  of  style,  un- 
attended however  with  any  diminution  of  cost  and 
magnificence  in  the  buildings  themselves,  rapidly 
increased,  until  all  vestiges  of  beauty  and  propriety 
were  lost  in  the  long  period  of  darkness  which  fol- 
lowed the  destruction  of  the  empire. 

At  the  revival  of  the  art  in  Italy,  during  the  fif- 
teenth and  sixteenth  centuries,  the  great  architects 
who  adorned  that  country  naturally  looked  for  in- 
struction to  the  monuments  with  which  they  were 
surrounded, — the  wrecks  and  fragments  of  imperial 
Rome.  These  were  not  only  successfully  imitated, 
but  were  sometimes  even  surpassed  by  the  Italian 
artists  ;  for  Bramante  and  Michel  Angelo,  Palladio 
and  Bernini  designed  and  executed  works  which, 
although  of  unequal  merit,  may  perhaps  fairly  chal- 
lenge a  comparison  with  the  boasted  productions  of 
the  Augustan  age.  It  is  not,  however,  to  be  expected 
that  their  compositions  should  be  free  from  those  im- 
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perfections  which  are  to  be  found  in  the  models  from 
whence  they  derived  th^V  t„     i  j  mu"eis  iroin 

thoSr  w  I  knowledge,  and  on  which 

tneir  taste   was   fonnprl       tv.„  •  mB 

Grecian  «rf  i  precious  remains   of 

fareeian      t  ]ong  neglected>  aQd 

w « in  VT'  rrly  inaccessiMe  to  the  *£ 

and  that  the  treasures  of  art  m  U]  ^f^ 
*e  custody  of  ignorance  JiSrS^  f 
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defeated.  Henceforth,  therefore,  the  e  exlTs  tp 
niams  should  form  the  *f^'rffc"Xi 
aspnes  to  permanent  reputation;  other  mod,/ 
^•ansitory  and  uncertain,  but  the  essenti  qu  n  LTf 
GreCian  excellence)  ag  ^  ^  fouQded  q  al  t       of 

and  are  consistent  with  fitness  and  propriety  will! 
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should  be  imitated  however,  -LoT^th  lei  71 
-wile  hand  of  a  copyist;  but  1^^! 
be  transferred   to   our  soil,  preserving  a   7 
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the   artist,    but    he    should   strive   rather   t 

gmally planned  and  directed  ;  and  ,„  acnni  a"' 
Jnst  prmcrpta,  of  taste,  which  are  canaMeVgental 
apphcat.cn  The  weeds  „,  a  competent  X 7£ 
dcsc„hn,g  the  practice  of  the  Greeks,  will  gj^  ™ 
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tional  weight  to  these  opinions.  Omnia  enim  certa 
proprietate,  et  a  veris  naturae  deductis  moribus,  tra- 
duxerunt  in  operum  perfectiones :  et  ea  probaverunt, 
quorum  explicationes  in  disputationibus  rationem 
possunt  habere  veritatis.* 

*  Vitmv.  lib.  iv.  c.  2. 
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New  Edition,  with  Illustrations,     is.  6d. 

62.  RAILWAY  CONSTRUCTION,  Elementary  and  Practical  In- 

struction  on.  By  Sir  Macdonald  Stephenson,  C.E.  New  Edition,  enlarged 
by  Edward  Nugent,  C.E.  Plates  and  numerous  Woodcuts.  3s. 
80*.  EMBANKING  LANDS  FROM  THE  SEA,  the  Practice  of. 
Treated  as  a  Means  of  Profitable  Employment  for  Capital.  With  Examples 
and  Particulars  of  actual  Embankments,  and  also  Practical  Remarks  on  the 
Repair  of  old  Sea  AValls.  By  John  Wiggins,  F.G.S.  New  Edition,  with 
Notes  by  Robert  Mallet,  F.R.S.  2s. 
81.   WATER   WORKS,  for  the  Supply  of  Cities  and  Towns.     With 

a  Description  of  the  Principal  Geological  Formations  of  England  as  in- 
fluencing Supplies  of  Water ;  and  Details  of  Engines  and  Pumping  Machinery 
for  raising  Water.  By  Samuel  Hughes,  F.G.S.,  C.E.  New  Edition, 
revised  and  enlarged,  with  numerous  Illustrations.  4s. $ 
32**.  GAS  WORKS,  and  the  Practice  of  Manufacturing  and  Distributing 
Coal  Gas.  By  Samuel  Hughes,  C.E.  New  Edition,  revised  by  W. 
Richards,  C.E.    Illustrated.    3s.  6d.J 

The  %  indicates  that  these  vols,  may  be  had  st?vngly  bound  at  6d.  extra. 
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Civil  Engineering,  etc.,  continued, 

117.  SUBTERRANEOUS  SURVEYING ;  an  Elementary  and  Prac- 

tical Treatise  on.  By  Thomas  Fenwick.  Also  the  Method  of  Conducting 
Subterraneous  Surveys  without  the  Use  of  the  Magnetic  Needle,  and  other 
modern  Improvements.     By  Thomas  Baker,  C.E.     Illustrated.    2s.  6d.£ 

118.  CIVIL  ENGINEERING  IN  NORTH  AMERICA,  a  Sketch 

of.     By  David  Stevenson,  F.R.S.E.,  &c.    Plates  and  Diagrams.    3s. 
12  1.  RIVERS  AND  TORRENTS.     With  the  Method  of  Regulating 

their  Courses  and  Channels.  By  Professor  Paul  Frisi,  F.R.S.  To  which 
is  added,  AN  ESSAY  ON  NAVIGABLE  CANALS.  Translated  by  Major- 
General  J.  Garstin,  of  the  Bengal  Engineers.     Plates.     5s.     Cloth  boards. 

197.  ROADS  AND  STREETS  (THE  CONSTRUCTION  OF), 
in  two  Parts  :  I.  The  Art  of  Constructing  Common  Roads,  by  Henry 
Law,  C.E.,  revised  and  condensed  by  D.  Kinnear  Clark,  C.E. ;  II.  Recent 
Practice  in  the  Construction  of  Roads  and  Streets,  including  pavements 
of  Stone,  Wood,  and  Asphalte,  by  D.  K.  Clark,  M.I.C.E.,  with  numerous 
Illustrations.    4s.  6d.$  {.Just  published. 

MECHANICAL   ENGINEERING,   ETC. 

33.  CRANES,  the  Construction  of,  and  other  Machinery  for  Raising 

Heavy  Bodies  for  the  Erection  of  Buildings,  and  for  Hoisting  Goods.  By 
Joseph  Glynn,  F.R.S.,  &c.    Illustrated,     is.  6d. 

34.  THE  STEAM  ENGINE,  a  Rudimentary  Treatise  on.     By  Dr. 

Lardner.     Illustrated,    is.  6d. 

59.  STEAM  BOILERS :    their  Construction  and  Management.     By 

R.  Armstrong,  C.E.    Illustrated,     is.  6d. 
63.  AGRICULTURAL  ENGINEERING :  Farm  Buildings,  Motive 

Power,  Field  Machines,  Machinery,  and  Implements.    By  G.  H.  Andrews, 

C.E.     Illustrated.     3s. 

67.  CLOCKS,  WATCHES,  AND  BELLS,  a  Rudimentary  Treatise 
on.  By  Sir  Edmund  Beckett  (late  Edmund  Beckett  Denison,  LL.D.,  Q.C.). 
A  new,  Revised,  and  considerably  Enlarged  Edition  (the  6th),  with  very 
numerous  Illustrations.  4s.  6d.  cloth  limp  ;  5s.  6d.  cloth  boards,  gilt. 
77*.  THE  ECONOMY  OF  FUEL,  particularly  with  Reference  to 
Reverbatory  Furnaces  for  the  Manufacture  of  Iron,  and  to  Steam  Boilers. 
By  T.  Symes  Prideaux.     is.  6d. 

82.  THE  POWER   OF  WATER,  as  applied  to  drive  Flour  Mills, 

and  to  give  motion  to  Turbines  and  other  Hydrostatic  Engines.     By  Joseph 
Glynn,  F.R..S.,  &c.    New  Edition,  Illustrated.     2s.$ 
98.  PRACTICAL   MECHANISM,   the  Elements  of;    and  Machine 
Tools.     By  T.Baker,   C.E.     With  Remarks  on  Tools  and  Machinery,  by 
J.  Nasmyth,  C.E.     Plates.     2s.  6d4 

114.  MA  CHINER  Y,  Elementary  Principles  of,  in  its  Construction  and 

Working.  Illustrated  by  numerous  Examples  of  Modern  Machinery  for 
different^  Branches  of  Manufacture.     By  C.  D.  Abel,  C.E.     is.  6d. 

115.  ATIAS    OF  PLATES.      Illustrating   the   above   Treatise.      By 

C.  D.  Abel,  C.E.    7s.  6d. 
125.  THE  COMBUSTION  OF  COAL  AND  THE  PREVENTION 

OF  SMOKE,  Chemically  and  Practically  Considered.  With  an  Appendix. 
By  C.  Wye  Williams,  A. I. C.E.     Plates.     3s. 

139.  THE  STEAM  ENGINE,  a  Treatise  on  the  Mathematical  Theory 
of,  with  Rules  at  length,  and  Examples  for  the  Use  of  Practical  Men.  By 
T.  Baker.  C.E.     Illustrated,     is.  6d. 

162.  THE  BRASS  FOUNDER'S  MANUAL;  Instructions  for 
Modelling,  Pattern-Making,  Moulding,  Turning,  Filing,  Burnishing, 
Bronzing,  &c.  With  copious  Receipts,  numerous  Tables,  and  Notes  on  Prime 
Costs  and  Estimates.     By  Walter  Graham.     Illustrated.     2s.  6d.J 

164.  MODERN  WORKSHOP  PRACTICE,  as  applied  to  Marine, 
Land,  and  Locomotive  Engines,  Floating  "Docks,  Dredging  Machines, 
Bridges,  Cranes,  Ship-building,  &c,  &c.   By  J.  G.  Winton.    Illustrated.    3s. t_ 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Mechanical  Engineering,  etc.,  continued. 

165.  IRON  AND  HEAT,  exhibiting  the  Principles  concerned  in  the 

Construction  of  Iron  Beams,  Pillars,  and  Bridge  Girders,  and  the  Action  of 
Heat  in  the  Smelting  Furnace.     By  J.  Armour,  C.E.      2s.  6d  X 

166.  POWER  IN  MOTION:  Horse-Power,  Motion,  Toothed- Wheel 

Gearing-,  Long  and  Short  Driving  Bands,  Angular  Forces.  By  James 
Armour,  C.E.    With  73  Diagrams.     2s.  6d.$ 

167.  THE  APPLICATION  OF  IRON  TO  THE  CONSTRUCTION 

OF  BRIDGES,    GIRDERS,   ROOFS,   AND    OTHER    WORKS.      By 
Francis  C ampin,  C.E.     Second  Edition,  revised  and  corrected.     Numerous 
Woodcuts.     2s.  6d.% 
171.   THE      WORKMAN'S     MANUAL      OF     ENGINEERING 

DRAWING.  By  John  Maxton,  Engineer,  Instructor  in  Engineering 
Drawing,  Royal  Naval  College,  Greenwich.  Third  Edition.  Illustrated 
with  7  Plates  and  nearly  350  Woodcuts.  3s.  6d.$ 

190.    STEAM    AND    THE     STEAM   ENGINE,   Stationary    and 

Portable.  Being  an  extension  of  Mr.  John  Sewell's  "  Treatise  on  Steam." 
By  D.  Kinnear  Clark,  M.I.C.E.,  Author  of  "Railway  Machinery,"  &c, 
&c.    With  numerous  Illustrations.    3s.  6d.$ 


SHIPBUILDING,    NAVIGATION,    MARINE 

ENGINEERING,    ETC. 

51.  NAVAL  ARCHITECTURE,  the  Rudiments  of;  or  an  Exposi- 
tion of  the  Elementary  Principles  of  the  Science,  and  their  Practical  Appli- 
cation to  Naval  Construction.  Compiled  for  the  Use  of  Beginners.  By 
James  Peake,  School  of  Naval  Architecture,  H.M.  Dockyard,  Portsmouth. 
Fourth  Edition,  corrected,  with  Plates  and  Diagrams.     3s.  6d.J 

53*.  SHIPS  FOR    OCEAN  AND  RIVER  SERVICE,  Elementary 

and  Practical  Principles  of  the  Construction  of.  By  Hakon  A.  Sommer- 
feldt,  Surveyor  of  the  Royal  Norwegian  Navy.     With  an  Appendix,     is. 

53**.  AN  ATLAS  OFENGRA  VINGS  to  Illustrate  the  above.  Twelve 

large  folding  plates.     Royal  4to,  cloth.     7s.  6d. 

54.  MASTING,  MAST-MAKING,  AND  RIGGING   OF  SHIPS, 

Rudimentary  Treatise  on.  Also  Tables  of  Spars,  Rigging,  Blocks  ;  Chain, 
Wire,  and  Hemp  Ropes,  &c,  relative  to  every  class  of  vessels.  Together 
with  an  Appendix  of  Dimensions  of  Masts  and  Yards  of  the  Royal  Navy  of 
Great  Britain  and  Ireland.  By  Robert  Kjppixg,  N.A.  Fourteenth  Edition. 
Illustrated.     2s4 

54*.  IRON  SHIP-BUILDING.  With  Practical  Examples  and  Details 
for  the  Use  of  Ship  Owners  and  Ship  Builders.  By  John  Grantham,  Con- 
sulting Engineer  and  Naval  Architect.     5th  Edition,  with  Additions.     4s. 

54**.  AN  ATLAS   OF  FORTY  PLATES   to   Illustrate  the  above. 

Fifth  Edition.  Including  the  latest  Examples,  such  as  H.M.  Steam  Frigates 
"  Warrior,"  "  Hercules,"  "  Bellerophon  ;  "  H.M.  Troop  Ship  "  Serapis," 
Iron  Floating  Dock,  &c,  &c.    4to,  boards.    38s. 

55.  THE   SAILOR'S   SEA   BOOK:   a    Rudimentary  Treatise    on 

Navigation.  I.  How  to  Keep  the  Log  and  Work  it  off.  II.  On  Finding  the 
Latitude  and  Longitude.  By  James  Greenwood,  B.A.,  of  Jesus  College, 
Cambridge.  To  which  are  added,  Directions  for  Great  Circle  Sailing  ;  an 
Essay  on  the  Law  of  Storms  and  Variable  Winds  ;  and  Explanations  of 
Terms  used  in  Ship-building.  Ninth  Edition,  with  several  Engravings  and 
Coloured  Illustrations  of  the  Flags  of  Maritime  Nations.     2s. 

80.  MARINE  ENGINES,  AND  STEAM  VESSELS,  a  Treatise 

on.  Together  with  Practical  Remarks  on  the  Screw  and  Propelling  Power, 
as  used  in  the  Royal  and  Merchant  Navy.  By  Robert  Murray,  C.E., 
Engineer-Surveyor  to  the  Board  of  Trade.  With  a  Glossary  of  Technical 
Terms,  and  their  Equivalents  in  French,  German,  and  Spanish.  Sixth  Edition, 
revised  and  enlarged.     Illustrated.     3s. X 

The  %  indicates  that  these  vols,  may  be  had  sti'ongly  bound  at  6d.  extra. 
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Shipbuilding,  Navigation,  etc.,  continued. 

8&is.  THE  FORMS  OF  SHIPS  AND  BOATS:  Hints,  Experiment- 
ally Derived,  on  some  of  the  Principles  regulating  Ship-building.  By  W. 
Bland.  Seventh  Edit  on,  revised,with  numerous  Illustrations  and  Models. is.6d. 

99.  NAVIGATION  AND  NAUTICAL  ASTRONOMY,  in  Theory 

and  Practice.  With  Attempts  to  facilitate  the  Finding  of  the  Time  and  the 
Longitude  at  Sea.  By  J.  R.  Young,  formerly  Professor  of  Mathematics  in 
Belfast  College.  Illustrated.  2s.  6d. 
100*.  TABLES  intended  to  facilitate  the  Operations  of  Navigation  and 
Nautical  Astronomy,  as  an  Accompaniment  to  the  above  Book.  By  J.  R. 
Young,    is.  6d. 

106.  SHIPS'  ANCHORS,   a  Treatise   on.      By  George  Cotsell, 

N.A.     Illustrated,     is.  6d. 
149.  SAILS   AND    SAIL-MAKING,   an    Elementary    Treatise    on. 

With  Draughting,  and  the  Centre  of  Effort  of  the  Sails.  Also,  Weights 
and  Sizes  of  Ropes  ;  Masting,  Rigging,  and  Sails  of  Steam  Vessels,  &c,  &c. 
Tenth  Edition,  enlarged,  with  an  Appendix.  By  Robert  Kipping,  N.A., 
Sailmaker,  Quayside,  Newcastle.     Illustrated.     2s.  6d.t 

155.  THE  ENGINEER'S  GUIDE  TO  THE  ROYAL  AND 
MERCANTILE  NAVIES.  By  a  Practical  Engineer.  Revised  by  D. 
F.  M'Carthy,  late  of  the  Ordnance  Survey  Office,  Southampton.    3s. 


PHYSICAL    SCIENCE,    NATURAL    PHILO- 
SOPHY,   ETC. 

1.  CHEMISTRY,  for  the  Use  of  Beginners.     By  Professor  George 

Fownes,  F.R.S.  With  an  Appendix,  on  the  Application  of  Chemistry  to 
Agriculture,     is. 

2.  NATURAL  PHILOSOPHY,  Introduction  to  the  Study  of;  for 

the  Use  of  Beginners.     By  C.  Tomlinson,  Lecturer  on  Natural  Science  in 
King's  College  School,  London.    Woodcuts,     is.  6d. 
4.  MINERALOGY,  Rudiments  of;  a  concise  View  of  the  Properties 
of  Minerals.    By  A.  Ramsay,  Jun.    Woodcuts  and  Steel  Plates.    3s. $ 

6.  MECHANICS,   Rudimentary  Treatise   on;    being    a  concise  Ex- 

position of  the  General  Principles  of  Mechanical  Science,  and  their  Applica- 
tions. By  Charles  Tomlinson,  Lecturer  on  Natural  Science  in  King's 
College  School,  London.     Illustrated,     is.  6d. 

7.  ELECTRICITY;    showing  the  General  Principles  of  Electrical 

Science,  and  the  purposes  to  which  it  has  been  applied.  By  Sir  W.  Snow 
Harris,  F.R.S.,  &c.  With  considerable  Additions  by  R.  Sabine,  C.E., 
F.S.A.  Woodcuts,  is.  6d. 
7*.  GAL  VANISM,  Rudimentary  Treatise  on,  and  the  General  Prin- 
ciples of  Animal  and  Voltaic  Electricity.  By  Sir  W.  Snow  Harris.  New 
Edition,  revised,  with  considerable  Additions,  by  Robert  Sabine,  C.E., 
F.S  A.    Woodcuts,     is.  6d. 

8.  MAGNETISM ;  being  a  concise  Exposition  of  the  General  Prin- 

ciples of  Magnetical  Science,  and  the  Purposes  to  which  it  has  been  applied. 
By  Sir  W.  Snow  Harris.  New  Edition,  revised  and  enlarged  by  H.  M. 
Noad,  Ph.D.,  Vice-President  of  the  Chemical  Society,  Author  of  "A 
Manual  of  Electricity,"  &c,  &c.     With  165  Woodcuts.     3s.  6d.$ 

11.  THE  ELECTRIC  TELEGRAPH ;  its  History  and  Progress; 

with  Descriptions  of  some  of  the  Apparatus.  By  R.  Sabine,  C.E.,  F.S.A.,  &c. 
Woodcuts.    3s. 

12.  PNEUMATICS,    for    the    Use    of    Beginners.      By    Charles 

Tomlinson.     Illustrated,     is.  6d. 
72.  MANUAL  OF  THE  MOLLUSC  A  ;  a  Treatise  on  Recent  and 
Fossil  Shells.     By  Dr.   S.   P.   Woodward,    A.L.S.      With  Appendix  by 
Ralph  Tate,  A.L.S.,   F.G.S.     With  numerous   Plates  and  300  Woodcuts. 
6s.  6d.     Cloth  boards,  7s.  6d. 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Physical  Science,  Natural  Philosophy,  etc.,  continued. 

79**.  PHOTOGRAPHY,   Popular  Treatise  on;   with  a  Description  of 

the  Stereoscope,  &c.     Translated  from  the  French  of  D.  Van  Monckhoven, 
by  W.  H.  Thornthwaite,  Ph.D.     Woodcuts,     is.  6d. 

96.  ASTRONOMY.      By  the  Rev.  R.  Main,  M.A.,   F.R.S.,  &c. 

New  Edition,  with  an  Appendix  on  "  Spectrum  Analysis."  Woodcuts,  is.  6d 

97.  STATICS  AND  DYNAMICS,  the  Principles  and  Practice  of; 

embracing  also  a  clear  development  of  Hydrostatics,  Hydrodynamics,  and 
Central  Forces.  By  T.  Baker,  C.E.  is.  6d. 
138.  TELEGRAPH,  Handbook  of  the;  a  Manual  of  Telegraphy, 
Telegraph  Clerks'  Remembrancer,  and  Guide  to  Candidates  for  Employ- 
ment in  the  Telegraph  Service.  By  R.  Bond.  Fourth  Edition,  revised  and 
enlarged  :  to  which  is  appended,  QUESTIONS  on  MAGNETISM,  ELEC- 
TRICITY, and  PRACTICAL  TELEGRAPHY,  for  the  Use  of  Students, 
by  W.  McGregor,  First  Assistant  Superintendent,  Indian  Gov.  Telegraphs. 
Woodcuts.     3s. J 

143.  EXPERIMENTAL    ESSAYS.      By    Charles    Tomlinson. 

I.  On  the  Motions  of  Camphor  on  Water.     II.  On  the  Motion  of  Camphor 
towards  the  Light.   III.  History  of  the  Modern  Theory  of  Dew.   Woodcuts,   is. 

173.  PHYSICAL  GEOLOGY,  partly  based  on  Major-General  Port- 

lock's  "Rudiments  of  Geology."  By  Ralph  Tate,  A.L.S.,&c.  Woodcuts.  2s. 

174.  HISTORICAL     GEOLOGY,    partly    based    on    Major-General 

Portlock's  "Rudiments."   By  Ralph  Tate,  A.L.S.,  &c.   Woodcuts.  2s. 6d. 
173   RUDIMENTARY  TREATISE  ON  GEOLOGY,  Physical  and 

Sc         Historical.     Partly  based   on   Major-General  Portlock's  "  Rudiments  of 
1 74,.      Geology."    By  Ralph  Tate,  A.L.S.,  F.G.S.,  &c,  &c.    Numerous  Illustra- 
't"'      tions.     In  One  Volume.     4s.  6d.$ 

183.  ANIMAL  PHYSICS,  Handbook  of.     By  Dr.  Lardner,  D.C.L., 

Sc         formerly   Professor    of  Natural    Philosophy  and  Astronomy   in    University 

184..      College,  Lond.    With  520  Illustrations.    In  One  Vol.    7s.  6d.,  cloth  boards. 

%*  Sold  also  in  Tzvo  Parts,  as  follows  : — 

183.  Animal  Physics.    By  Dr.  Lardner.     Part  L,  Chapters  I — VII.     4s. 

184.  Animal  Physics.    By  Dr.  Lardner.    Part  II.,  Chapters  VIII— XVIII.    3s. 


MINING,    METALLURGY,    ETC. 

117.  SUBTERRANEOUS  SURVEYING,  Elementary  and  Practical 

Treatise  on,  with  and  without  the  Magnetic  Needle.  By  Thomas  Fenwick, 
Survej-or  of  Mines,  and  Thomas  Baker,  C.E.     Illustrated.     2s.  6d. 

133.  METALLURGY  OF  COPPER  ;  an  Introduction  to  the  Methods 

of  Seeking,  Mining,  and  Assaying  Copper>  and  Manufacturing  its  Alloys. 
By  Robert  H.  Lamborn,  Ph.D.     Woodcuts.     2s.  6d.t 

134.  METALLURGY  OF  SILVER  AND  LEAD.      A  Description 

of  the  Ores  ;  their  Assaj*  and  Treatment,  and  valuable  Constituents.  By  Dr. 
R.  H.  Lamborn.    Woodcuts.     2s.  6d.J 

135.  ELECTRO-METALLURGY ;  Practically  Treated.      By  Alex- 

ander Watt,  F.R.S.S.A.  New  Edition,  enlarged.  Woodcuts.  2s.  6d.t 
172.  MINING  TOOLS,  Manual  of.  For  the  Use  of  Mine  Managers, 
Agents,  Students,  &c.  Comprising  Observations  on  the  Materials  from,  and 
Processes  by,  which  they  are  manufactured  ;  their  Special  Uses,  Applica- 
tions, Qualities,  and  Efficiency.  By  William  Morgans,  Lecturer  on  Mining 
at  the  Bristol  School  of  Mines.  2s.  6d.i 
172*.  MINING  TOOLS,  ATLAS  of  Engravings  to  Illustrate  the  above, 
containing  235  Illustrations  of  Mining  Tools,  drawn  to  Scale.  4to.  4s.  6d. ; 
cloth  boards,  6s. 

176.  METALLURGY  OF  IRON,   a  Treatise  on  the.      Containing 

History  of  Iron  Manufacture,  Methods  of  Assay,  and  Analyses  of  Iron  Ores, 
Processes  of  Manufacture  of  Iron  and  Steel,  &c.  By  H.  Bauerman,  F.G.S. 
Fourth  Edition,  enlarged,  with  numerous  Illustrations.    4s.  6d4 

The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Mining,  Metallurgy,  etc.,  co?itiniced. 
1 80.  COAL   AND   COAL  MINING:   A  Rudimentary  Treatise  on. 
By  Warington  W.  Smyth,  M.A.,   F.R.S.,   &c,   Chief   Inspector  of   the 
Mines  of  the  Crown  and  of  the  Duchy  of  Cornwall.    New  Edition,  revised 
and  corrected.     With  numerous  Illustrations.     3s.  6d.$ 

195.  THE    MINERAL     SURVEYOR   AND    VALUER'S    COM- 

PLETE  GUIDE,  with  new  Traverse  Tables;  and  Descriptions  of  Improved 
Instruments  ;  also  the  Correct  Principles  of  Laying-  out  and  Valuing  Mineral 
Properties.  By  William  Lintern,  Mining-  and  Civil  Engineer.  With 
four  Plates  of  Diagrams,  Plans,  &c.     3s.  6d.$  [Just  published. 

EMIGRATION. 

154.  GENERAL  HINTS  TO  EMIGRANTS.     Containing  Notices 

of  the  various  Fields  for  Emigration.  With  Hints  on  Preparation  for 
Emigrating,  Outfits,  &c,  &c.  With  Directions  and  Recipes  useful  to  the 
Emigrant.     With  a  Map  of  the  World.     2s. 

157.  THE  EMIGRANTS  GUIDE  TO  NATAL.  By  Robert 
James  Mann,  F.R.A.S.,  F.M.S.  Second  Edition,  carefully  corrected  to 
the  present  Date.     Map.     2s. 

159.  THE  EMIGRANT'S  GUIDE  TO  AUSTRALIA,  New  South 

Wales,  Western  Australia,  South  Australia,  Victoria,  and  Queensland.  By 
the  Rev.  James  Bairp,  B.A.    Map.    2s.  6d. 

160.  THE  EMIGRANT'S   GUIDE   TO    TASMANIA   and  NEW 

ZEALAND.     By  the  Rev.  James  Baird,  B.A.    With  a  Map.     2s. 

159  &  THE  EMIGRANTS  GUIDE  TO  AUSTRALASIA.     By  the 

160.    Rev.  J.  Baird,  B.A.    Comprising  the  above  two  volumes,  cloth  boards.    5s. 

AGRICULTURE. 

29.  THE   DRAINAGE   OF  DISTRICTS  AND  LANDS.      By 

G.  Drysdale  Dempsey,  C.E.    Illustrated,     is.  6d. 
***    With  "  Drainage  of  Towns  and  Buildings,"  in  One  Vol.,  35.  6d. 

63.  AGRICULTURAL  ENGINEERING :  Farm  Buildings,  Motive 

Powers  and  Machinery  of  the  Steading,  Field  Machines,  and  Implements. 
Bv  G.  H.  Andrews,  C.E.     Illustrated.     3s. 
66.  CLAY    LANDS    AND     LOAMY    SOILS.        By    Professor 
Donaldson,    is. 
131.  MILLER'S,   MERCHANT'S,   AND    FARMER'S  READY 

RECKONER,  for  ascertaining  at  sight  the  value  of  any  quantity  of  Corn, 
from  One  Bushel  to  One  Hundred  Quarters,  at  any  given  price,  from  £1  to 
£<  per  Or;     With  approximate  values   of  Millstones,  Millwork,  &c.     is. 

140.  SOILS,  MANURES,   AND   CROPS.    (Vol.   1.   Outlines  of 

Modern  Earming.)     By  R.  Scott  Burn.    Woodcuts.     2s. 

141.  FARMING  AND  FARMING  ECONOMY,  Notes,  Historical 

and  Practical,  on.  (Vol.  2.  Outlines  of  Modern  Farming.)  By  R.Scott 
Burn.    AVoodcuts.     3s. 

142.  STOCK;    CATTLE,    SHEEP,    AND    HORSES.       (Vol.    3. 

Outlines  of  Modern  Farming.)    By  R.  Scott  Burn.  Woodcuts.    2s.  6d. 

145.  DAIRY,   PIGS,   AND  POULTRY,   Management  of  the.     By 

R.  Scott  Burn.  With  Notes  on  the  Diseases  of  Stock.  (Vol.  4.  Outlines 
of  Modern  Farming.)    Woodcuts.    2s, 

146.  UTILIZATION     OF     SEWAGE,      IRRIGATION,      AND 

RECLAMATION   OF  WASTE   LAND.    (Vol.  5.  Outlines  of  Modern 

Farming.)    By  R.  Scott  Burn.    Woodcuts.    2s.  6d. 

*  *  Nos.  140-1-2-5-6,  in  One  Vol.,  handsomely  half-bound,  entitled  "Outlines  of 

Modern  Farming."    By  Robert  Scott  Burn.     Price  12s. 

177.  FRUIT  TREES,  The  Scientific  and  Profitable  Culture  of.   From 

the  French  of  Du  Breuil,  Revised  by  Geo.  Gi.enny.  187  Woodcuts.  3s.  6d.t 

198.  SHEEP;  THE  HISTORY,  STRUCTURE,  ECONOMY,  AND 

DISEASES  OF.  By  W.  C,  Spooner,  M.R.V.C.,  &c.  Fourth  Edition, 
considerably  enlarged;  with  numerous  fine  engravings,  including  some 
specimens  of  New  and  Improved  Breeds      366  pp.   3s.  6d.$    [Just published. 

fg^*  The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  bd.  extra. 
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FINE   ARTS. 

20.  PERSPECTIVE  FOR  BEGINNERS.       Adapted    to    Young 

Students  and  Amateurs  in  Architecture,  Painting,  &c.  By  George  Pyne, 
Artist.    Woodcuts.     2s. 

40  GLASS  STAINING  ;  or,  Painting  on  Glass,  The  Art  of.  Corn- 
ed prising-  Directions  for  Preparing-  the  Pigments  and  Fluxes,  laying  them  upon 
mj  the  Glass,  and  Firing  or  Burning  in  the  Colours.  From  the  German  of  Dr. 
^  '  Gessert.  To  which  is  added,  an  Appendix  on  The  Art  of  Enamelling, 
&c,  with  The  Art  of  Painting  on  Glass.  From  the  German  of  Emanuel 
Otto  Fromberg.  In  One  Volume.  2s.  6d. 
69.  MUSIC,    A    Rudimentary    and    Practical    Treatise    on.       With 

numerous  Examples.     By  Charles  Child  Spencer.     2s.  6d. 
71.  PIANOFORTE,  The  Art  of  Playing  the.     With  numerous  Exer- 
cises and  Lessons.  "Written  and  Selected  from  the  Best  Masters,  by  Charles 
Child  Spencer,     is.  6d. 
181.  PAINTING  POPULARLY  EXPLAINED,   including  Fresco, 

Oil,  Mosaic,  "Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature, 
Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  With  Historical 
Sketches  of  the  Progress  of  the  Art  by  Thomas  John  Gullick,  assisted  by 
John  Timbs,  F.S.A.  Fourth  Edition,  revised  and  enlarged,  with  Frontispiece 
and  Vignette.     5s. t- 

186.  A    GRAMMAR    OF    COLOURING,     applied    to     Decorative 

Painting  and  the  Arts.  By  George  Field.  New  Edition,  enlarged  and 
adapted  to  the  Use  of  the  Ornamental  Painter  and  Designer.  By  Ellis  A. 
Davidson,  Author  of  "  Drawing  for  Carpenters,"  &c.  With  two  new 
Coloured  Diagrams  and  numerous  Engravings  on  "Wood.     3S4 


ARITHMETIC,    GEOMETRY,  MATHEMATICS, 

ETC. 
32.  MATHEMATICAL  INSTRUMENTS,  a  Treatise  on;  in  which 

their  Construction  and  the  Methods  of  Testing,  Adjusting,  and  Using  them 

are  concisely  Explained.      By  J.  F.  Heather,  M.A.,  of  the  Royal  Military 

Academy,  Woolwich.     Original  Edition,  in  1  vol.,  Illustrated,     is.  6d. 

***  In  ordering  the  above,  be  careful  to  say,  "  Original  Edition,""  or  give  the  number 

in  the  Series   (32)   to  distinguish   it  from  the  Enlarged  Edition   in  3  vols. 

{Nos.  168-9-70.) 

60.  LAND  AND  ENGINEERING  SURVEYING,  a  Treatise  on; 

with  all  the  Modern  Improvements.  Arranged  for  the  Use  of  Schools  and 
Private  Students  ;  also  for  Practical  Land  Surveyors  and  Engineers.  By 
T.  Baker,  C.E.  New  Edition,  revised  by  Edward  Nugent,  C.E.  Illus- 
trated with  Plates  and  Diagrams.     2s.  t 

61*.  READY  RECKONER  FOR  THE  ADMEASUREMENT  OF 
LAND.  By  Abraham  Arman,  Schoolmaster,  Thurleigh,  Beds.  To  which 
is  added  a  Table,  showing  the  Price  of  Work,  from  2s.  6d.  to^i  per  acre,  and 
Tables  for  the  Valuation  of  Land,  from  is.  to  £1,000  per  acre,  and  from  one 
pole  to  two  thousand  acres  in  extent,  &c,  &c.  is.  6d. 
76.  DESCRIPTIVE  GEOMETRY,  an  Elementary  Treatise  on; 
with  a  Theory  of  Shadows  and  of  Perspective,  extracted  from  the  French  of 
G.  Monge.  To  which  is  added,  a  description  of  the  Principles  and  Practice 
of  Isometrical  Projection  ;  the  whole  being  intended  as  an  introduction  to  the 
Application  of  Descriptive  Geometry  to  various  branches  of  the  Arts.  By 
J.  F.  Heather,  M.A.     Illustrated  with  14  Plates.     2s. 

178.  PRACTICAL    PLANE    GEOMETRY :    giving    the    Simplest 

Modes  of  Constructing  Figures  contained  in  one  Plane  and  Geometrical  Con- 
struction of  the  Ground.   By  J.  F.  Heather,  M.A.  With  215  Woodcuts.   2s. 

179.  PROJECTION :  Orthographic,  Topographic,  and  Perspective: 
giving  the  various  Modes  of  Delineating  Solid  Forms  by  Constructions  on  a 
Single  Plane  Surface.     By  J.  F.  Heather,  M.A.  [In  preparation. 

The  above  three  volumes  -will form  a  Complete  Elementary  Course  of 
Mathematical  Drawing. 

The  ±  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Arithmetic,  Geometry,  Mathematics,  etc.,  continued. 

83.  COMMERCIAL  BOOK-KEEPING,    With  Commercial  Phrases 

and  Forms  in  English,  French,  Italian,  and  German.  By  James  Haddon, 
M.A.,  Arithmetical  Master  of  King's  College  School,  London,     is. 

84.  ARITHMETIC,  a  Rudimentary  Treatise  on :  with  full  Explana- 

tions of  its  Theoretical  Principles,  and  numerous  Examples  for  Practice.  For 
the  Use  of  Schools  and  for  Self-Instruction.  By  J.  R.  Young,  late  Professor 
of  Mathematics  in  Belfast  College.     New  Edition,  with  Index,     is.  6d. 

84*.  A  Key  to  the  above,  containing  Solutions  in  full  to  the  Exercises,  together 
with  Comments,  Explanations,  and  Improved  Processes,  for  the  Use  of 
Teachers  and  Unassisted  Learners.     By  J.  R.  Young,     is.  6d. 

85.  EQUA  TIONAL  ARITHMETIC,  applied  to  Questions  of  Interest, 
85*.    Annuities,  Life  Assurance,  and  General  Commerce  ;  with  various  Tables  by 

which  all  Calculations  may  be  greatly  facilitated.    By  W.  Hipsley.    2s. 

86.  ALGEBRA,    the    Elements    of.      By  James  Haddon,   M.A., 

Second  Mathematical  Master  of  King's  College  School.  "With  Appendix, 
containing  miscellaneous  Investigations,  and  a  Collection  of  Problems  in 
various  parts  of  Algebra.  2s. 
86*.  A  Key  and  Companion  to  the  above  Book,  forming  an  extensive  repository  of 
Solved  Examples  and  Problems  in  Illustration  of  the  various  Expedients 
necessary  in  Algebraical  Operations.  Especially  adapted  for  Self-Instruc- 
tion.   By  J.  R.  Young,     is.  6d. 

88.  EUCLID,  The  Elements  of  :  with  many  additional  Propositions 

89.  and  Explanatory  Notes  :  to  which  is  prefixed,  an  Introductory  Essay  on 
Logic.    By  Henry  Law,  C.E.    2s.  6d4 

***  Sold  also  separately,  viz.  : — 

88.  Euclid,  The  First  Three  Books.    By  Henry  Law,  C.E.    is. 

89.  Euclid,  Books  4,  5,  6,  11,  12.    By  Henry  Law,  C.E.    is.  6d. 

90.  ANALYTICAL     GEOMETRY  AND     CONIC    SECTIONS, 

a  Rudimentary  Treatise  on.  By  James  Hann,  late  Mathematical  Master  of 
King's  College  School,  London.  A  New  Edition,  re-written  and  enlarged 
by  J.  R.  Young,  formerly  Professor  of  Mathematics  at  Belfast  College.      2s. 

91.  PLANE    TRIGONOMETRY,   the    Elements    of.     By  James 

Hann,  formerly  Mathematical  Master  of  King's  College,  London,     is. 

92.  SPHERICAL  TRIGONOMETR  Y,  the  Elements  of.     By  James 

Hann.    Revised  by  Charles  H.  Dowling,  C.E.     is. 
***  Or  with  "  The  Elements  of  Plane  Trigono?netry,"  in  One  Volume,  2s. 

93.  MENSURATION  AND  MEASURING,  for  Students  and  Prac- 

tical Use.  With  the  Mensuration  and  Levelling  of  Land  for  the  Purposes  of 
Modern  Engineering.  By  T.  Baker,  C.E.  New  Edition,  with  Corrections 
and  Additions  by  E.  Nugent,  C.E.     Illustrated,     is.  6d. 

94.  LOGARITHMS,    a  Treatise  on;  with  Mathematical   Tables   for 

facilitating  Astronomical,  Nautical,  Trigonometrical,  and  Logarithmic  Calcu- 
lations; Tables  of  Natural  Sines  and  Tangents  and  Natural  Cosines.  By 
Henry  Law,  C.E.    Illustrated.     2s.  6d.* 

101*.  MEASURES,  WEIGHTS,  AND  MONEYS  OF  ALL  NA- 
TIONS, and  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan 
Calendars.     By  W.  S.  B.  Woolhouse,  E.R.A.S.,  &c.     is.  6d. 

102.  INTEGRAL    CALCULUS,  Rudimentary  Treatise  on  the.     By 

Homersham  Cox,  B.A.     Illustrated,     is. 

103.  INTEGRAL  CALCULUS,  Examples  on  the.     By  James  Hann, 

late  of  King's  College,  London.     Illustrated,     is. 

101.  DIFFERENTIAL  CALCULUS,  Examples  of  the.  By  W.  S.  B. 
Woolhouse,  F.R.A.S.,  &c.     is.  6d. 

104.  DIFFERENTIAL  CALCULUS,  Examples  and  Solutions  of  the. 

By  James  Haddon,  M.A.    is. 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Arithmetic,  Geometry,  Mathematics,  etc.,  continued. 
105.  MNEMONICAL    LESSONS.  —  Geometry,    Algebra,     and 

Trigonometry,  in  Easy  Mnemonical  Lessons.  By  the  Rev.  Thomas 
Penyngton  Kirkman,  M.A.    is.  6d. 

136.  ARITHMETIC,  Rudimentary,  for  the  Use  of  Schools  and  Self- 

Instruction.  By  James  Haddon,  M.A.  Revised  by  Abraham  Arman. 
is.  6d. 

137.  A  Key  to  Haddon's  Rudimentary  Arithmetic.    By  A.  Arman.    is.  6d. 
158.   THE  SLIDE  RULE,  AND  HOW  TO   USE  IT;     containing 

full,  easy,  and  simple  Instructions  to  perform  all  Business  Calculations  with 
unexampled  rapidity  and  accuracy.  By  Charles  Hoare,  C.E.  With  a 
Slide  Rule  in  tuck  of  cover.     3S4 

168.  DRAWING  AND  MEASURING  INSTRUMENTS.     Includ- 

ing— I.  Instruments  employed  in  Geometrical  and  Mechanical  Drawing, 
and  in  the  Construction,  Copying,  and  Measurement  of  Maps  and  Plans. 
II.  Instruments  used  for  the  purposes  of  Accurate  Measurement,  and  for 
Arithmetical  Computations.  By  J.  F.  Heather,  M.A.,  late  of  the  Royal 
Military  Academy,  Woolwich,  Author  of  "  Descriptive  Geometry,"  &c,  &c. 
Illustrated,     is.  6d. 

169.  OPTICAL  INSTRUMENTS.     Including  (more  especially)  Tele- 

scopes,  Microscopes,  and  Apparatus  for  producing  copies  of  Maps  and  Plans 
by  Photography.     By  J.  F.  Heather,  M.A.     Illustrated,     is.  6d. 

170.  SURVEYING    AND    ASTRONOMICAL    INSTRUMENTS. 

Including — I.  Instruments  Used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.   II.  Instruments  Employed  in  Astronomical  Observa- 
tions.   By  J.  F.  Heather,  M.A.    Illustrated,     is.  6d. 
%*  The  above  three  volumes  form  an  enlargement  of  the  Author's  original  work, 
" Mathematical Instruments:  their  Construction,  Adjustment,  lasting,  and  Use," 
the  Eleventh  Edition  of  which  is  on  sale,  price  is.  6d.  {See  No.  32  in  the  Series.) 

ito.\  MATHEMATICAL  INSTRUMENTS.     By  J.   F.  Heather, 

169.  >■  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written.  The  3  Parts  as 
170. )   above,  in  One  thick  Volume.   With  numerous  Illustrations.  4s.  6d4 

185.  THE  COMPLETE  MEASURER  ;  setting  forth  the  Measure- 
ment of  Boards,  Glass,  &c,  &c. ;  Unequal-sided,  Square-sided,  Octagonal- 
sided,  Round  Timber  and  Stone,  and  Standing  Timber.  With  a  Table 
showing  the  solidity  of  hewn  or  eight-sided  timber,  or  of  any  octagonal- 
sided  column.  Compiled  for  Timber-growers,  Merchants,  and  Surveyors, 
Stonemasons,  Architects,  and  others.  By  Richard  Horton.  Third 
Edition,  with  valuable  additions.     4s. ;  strongly  bound  in  leather,  5s. 

196.   THEORY    OF    COMPOUND    INTEREST  AND    ANNUL 

TIES ;  with  Tables  of  Logarithms  for  the  more  Difficult  Computations  of 
Interest,  Discount,  Annuities,  &c.  By  F^dor  Thoman,  of  the  Societe  Credit 
Mobilier,  Paris.     4s. %  [fust  published. 

199.  INTUITIVE    CALCULATIONS ;    or,  Easy  and    Compendious 

Methods  of  Performing  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions  ;  together  with  Full  Explanations  of 
Decimals  and  Duodecimals,  several  Useful  Tables,  and  an  Examination  and 
Discussion  of  the  best  Schemes  for  a  Decimal  Coinage.  By  Daniel 
O'Gorman.  Twenty-fifth  Edition,  corrected  and  enlarged  by  J.  R.  Young, 
formerly  Professor  of  Mathematics  in  Belfast  College.   3s.  %    [fust  ptib lis hed. 


I 


LEGAL    TREATISES. 

50.  THE  LAW  OF  CONTRACTS  FOR  WORKS  AND  SER- 
VICES. By  David  Gibbons.  Third  Edition,  revised  and  considerably 
enlarged.     3s.$ 

151.  A  HANDY  BOOK  ON  THE  LAW  OF  FRIENDLY,  IN- 
DUSTRIAL  &•  PROVIDENT  BUILDING  &  LOAN  SOCIETIES. 
With  copious  Notes.     By  Nathaniel  White,  of  H.M.  Civil  Service,     is. 

163.  THE   LAW  OF  PATENTS  FOR    INVENTIONS ;    and  on 

the  Protection  of  Designs  and  Trade  Marks.    By  F.  W.  C ampin,  Barrister  - 
at-Law.    2s. 

The  %  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
7,    STATIONERS'   HALL   COURT,    LUDGATE    HILL,    E.C. 


12         weale's  educational  and  classical  series. 

MISCELLANEOUS    VOLUMES. 

36.  A  DICTIONARY  OF  TERMS  used  in  ARCHITECTURE, 

BUILDING,  ENGINEERING,  MINING,  METALLURGY,  ARCHAE- 
OLOGY, the  FINE  ARTS,  &>c.  By  John  Weale.  Fifth  Edition.  Revised 
by  Robert  Hunt,  F.R.S.,  Keeper  of  Mining  Records.  Numerous  Illus- 
trations.    5s.  cloth  limp  ;  6s.  cloth  boards. 

112.  MANUAL  OF  DOMESTIC  MEDICINE.    By  R.   Gooding, 

B.A.,  M.D.  Intended  as  a  Family  Guide  in  all  Cases  of  Accident  and 
Emergency.     2s4 

112*.  MANAGEMENT  OF  HEALTH.     A   Manual  of  Home  and 

Personal  Hygiene.     By  the  Rev.  James  Baird,  B.A.     is. 

113.  FIELD  ARTILLERY  ON  SERVICE.     By  Taubert,  Captain 

Prussian  Artillery.    Translated  by  Lieut. -Col.  H.  H.  Maxwell,     is.  6d. 
113*.  SWORDS,  AND  OTHER  ARMS.   By  Col.  Marey.   Translated 
by  Col.  H.  H.  Maxwell.    With  Plates,    is. 
150.  LOGIC,  Pure  and  Applied.     By  S.  H.  Emmens.      is.  6d. 

152.  PRACTICAL   HINTS  FOR   INVESTING    MONEY.    With 

an  Explanation  of  the  Mode  of  Transacting  Business  on  the  Stock  Exchange. 
By  Francis  Playford,  Sworn  Broker,     is.  6d. 

153.  SELECTIONS    FROM    LOCKE'S     ESSAYS     ON     THE 

HUMAN  UNDERSTANDING.    With  Notes  by  S.  H.  Emmens.    2s. 
.     193.  HANDBOOK  OF  FIELD  FORTIFICATION,  intended  for  the 

Guidance  of  Officers  Preparing  for  Promotion,  and  especially  adapted  to  the 
requirements  of  Beginners.  By  Major  W.  W.  KNOLLYS,  F.R.G.S.,  93rd 
Sutherland  Highlanders,  &c.     With  163  Woodcuts.     3S4 

194.    THE  HOUSE    MANAGER:  Being   a  Guide  to  Housekeeping. 

Practical  Cookery,  Pickling  and  Preserving,  Household  Work,  Dairy 
Management,  the  Table  and  Dessert,  Cellarage  of  Wines,  Home-brewing 
and  Wine-making,  the  Boudoir  and  Dressing-room,  Travelling,  Stable 
Economy,  Gardening  Operations,  &c.  „  By  An  Old  Housekeeper.    3s.  6d.i 

194.  HOUSE  BOOK  {The).  Comprising  :— I.  The  House  Manager. 
112.      By  an  Old  Housekeeper.    II.  Domestic  Medicine.    By  Ralph  Gooding, 
c>  '      M.D.    III.  Management  of  Health.    By  James  Baird.     In  One  Vol., 
<,     strongly  half-bound.    6s.  [Just published. 
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EDUCATIONAL   AND   CLASSICAL  SERIES. 

HISTORY. 

1.  England,  Outlines  of  the  History  of;  more  especially  with  I 

reference  to  the  Origin  and  Progress  of  the  English  Constitution.     A  Text    j 
Book  for  Schools  and  Colleges.     By  William  Douglas  Hamilton,  F.S.A.,   , 
of  Her  Majesty's  Public  Record  Office.     Fourth  Edition,  revised.     Maps 
and  Woodcuts.     5s.  ;  cloth  boards,  6s. 

5.  Greece,  Outlines  of  the  History  of;  in  connection  with  the 
Rise  of  the  Arts  and  Civilization  in  Europe.  By  W.  Douglas  Hamilton, 
of  University  College,  London,  and  Edward  Levien,  M.A.,  of  Balliol 
College,  Oxford.     2s.  6d. ;  cloth  boards,  3s.  6d. 

7.  Rome,  Outlines  of  the  History  of:  from  the  Earliest  Period 

to  the  Christian  Era  and  the  Commencement  of  the  Decline  of  the  Empire. 
By  Edward  Levien,  of  Balliol  College,  Oxford.  Map,  2s.  6d. ;  cl.  bds.  3s.  6d. 

9.  Chronology  of  History,  Art,  Literature,  and  Progress, 

from  the  Creation  of  the  World  to  the  Conclusion  of  the  Franco-German 
War.  The  Continuation  by  W.  D.  Hamilton,  F.S.A.,  of  Her  Majesty's 
Record  Office.     3s.  ;  cloth  boards,  3s.  6d. 

50.  Dates  and  Events  in   English   History,  for  the  use  of 

Candidates  in  Public  and  Private  Examinations.    By  the  Rev.  E.  Rand,    xsjj 
gg^3  The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra-    rf 
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ENGLISH    LANGUAGE    AND    MISCEL- 
LANEOUS. 

11.  Grammar   of  the   English  Tongue,  Spoken  and  Written. 

With  an  Introduction  to  the  Study  of  Comparative  Philology.  By  Hyde 
Clarke,  D.C.L.    Third  Edition,     is. 

11*.  Philology  :   Handbook  of  the  Comparative  Philology  of  English, 

Anglo-Saxon,  Frisian,  Flemish  or  Dutch,  Low  or  Piatt  Dutch,  High  Dutch 
or  German,  Danish,  Swedish,  Icelandic,  Latin,  Italian,  French,  Spanish,  and 
Portuguese  Tongues.     By  Hyde  Clarke,  D.C.L.     is. 

12.  Dictionary   of   the   English    Language,   as   Spoken  and 

"Written.  Containing  above  100,000  Words.  By  Hyde  Clarke,  D.C.L. 
3s.  6d. ;  cloth  boards,  4s.  6d.  ;  complete  with  the  Grammar,  cloth  bds.,  5s.  6d. 

48.  Composition   and    Punctuation,    familiarly  Explained    for 

those  who  have  neglected  the  Study  of  Grammar.  By  Justin  Brenan. 
16th  Edition,     is. 

49.  Derivative  Spelling-Book:  Giving  the  Origin  of  Every  Word 

from  the  Greek,  Latin,  Saxon,  German,  Teutonic,  Dutch,  French,  Spanish, 
and  other  Languages  ;  with  their  present  Acceptation  and  Pronunciation. 
By  J.  Rowbotham,  F.R.A.S.     Improved  Edition,     is.  6d. 

51.  The  Art  of  Extempore  Speaking  :  Hints  for  the  Pulpit,  the 

Senate,  and  the  Bar.  By  M.  Bautain,  Vicar-General  and  Professor  at  the 
Sorbonne.  Translated  from  the  French.  Sixth  Edition,  carefully  corrected. 
2s.  6d. 

52.  Mining  and  Quarrying,  with  the  Sciences  connected  there- 

with. First  Book  of,  for  Schools.  By  J.  H.  Collins,  F.G.S.,  Lecturer  to 
the  Miners'  Association  of  Cornwall  and  Devon,     is. 

53.  Places  and  Facts  in  Political  and  Physical  Geography, 

for  Candidates  in  Public  and  Private  Examinations.  By  the  Rev.  Edgar 
Rand,  B.A.     is. 

54.  Analytical  Chemistry,  Qualitative  and  Quantitative,  a  Course 

of.  To  which  is  prefixed,  a  Briet  Treatise  upon  Modern  Chemical  Nomencla- 
ture and  Notation.  By  Wm.  W.  Pink,  Practical  Chemist,  &c,  and  George 
E.  Webster,  Lecturer  on  Metallurgy  and  the  Applied  Sciences,  Notting- 
ham.    2S. 

THE    SCHOOL    MANAGERS'    SERIES   OF   READING 

BOOKS, 

Adapted  to  the  Requirements  of  the  New  Code.  Edited  by  the  Rev.  A.  R.  Grant, 
Rector  of  Hitcham,  and  Honorary  Canon  of  Ely;  formerly  H.M.  Inspector 
of  Schools. 

Introductory  Primer,  id. 


s.    d. 

First  Standard     .        .06 
Second       ,,              .        .    0  10 
Third         ,,                       .     1    0 
Lessons  from  the  Bible.    Part 
Lessons  from  the  Bible.     Part 
The  Geography  of  the  Bie 
Thornton  Forster.     is.  2d. 

j.     d. 

Fourth  Standard       .        .,12 
Fifth              ,,                 ...16 
Sixth              ,,                 ...16 

I.     Old  Testament,     is. 
II.     New  Testament,  to  which  is  added 

le,  for  very  young  Children.     By  Rev.  C. 
%*  Or  the  Two  Parts  in  One  Volume.   2s. 

FRE 

NCH. 

24.  French   Grammar.     With  Complete  and  Concise  Rules  on  the 

Genders  of  French  Nouns.     By  G.  L.  Strauss,  Ph.D.     is.  6d. 

25.  French-English  Dictionary.     Comprising  a  large  number  of 

New  Terms  used  in  Engineering,  Mining,  on  Railwa}rs,   &c.      By  Alfred 
Elwes.     is.  6d. 

26.  English-French  Dictionary.    By  Alfred  Elwes.    2s. 
25,26.  French  Dictionary  (as  above).     Complete,  in  One  Vol.,  3s.; 

cloth  boards,  3s.  6d.    ***  Or  with  the  Grammar,  cloth  boards,  4s.  6d. 
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French,  continued. 

47.  French  and  English  Phrase  Book  :  containing  Intro- 
ductory Lessons,  with  Translations,  for  the  convenience  ot  Students  ;  several 
Vocabularies  of  Words,  a  Collection  of  suitable  Phrases,  and  Easy  Familiar 
Dialogues,    is. 

GERMAN. 

39.  German   Grammar.       Adapted    for    English    Students,   from 

Heyse's  Theoretical  and  Practical  Grammar,  by  Dr.  G.  L.  Strauss,     is. 

40.  German  Reader  :   A  Series  of  Extracts,  carefully  culled  from  the 

most   approved  Authors   of   Germany ;   with   Notes,   Philological   and  Ex- 
planatory.   By  G.  L.  Strauss,  Ph.D.    is. 

41.  German  Triglot   Dictionary.      By  Nicholas  Esterhazy, 

S.  A.  Hamilton.     Part  1.  English-German-French,     is. 

42.  German     Triglot     Dictionary.       Part   II.    German-French- 

English,     is. 

43.  German  Triglot   Dictionary.       Part  III.    French-German- 

English.    IS. 
41-43.  German  Triglot   Dictionary  (as  above),  in  One  Vol.,  3s.; 

cloth  boards,  4s.    ***  Or  with  the  German  Grammar,  cloth  boards,  5s. 


*/■ 


ITALIAN. 

Italian  Grammar,  arranged  in  Twenty  Lessons,  with  a  Course 

of  Exercises.     By  Alfred  Elwes.     is. 

28.  Italian  Triglot   Dictionary,  wherein  the  Genders  of  all  the 

Italian  and  French  Nouns  are  carefully  noted  down.     By  Alfred  Elwks. 
Vol.  1.  Italian-English-French.     2s. 

30.  Italian     Triglot     Dictionary.       By  A.   Elwes.      Vol.   2. 

English-French-Italian.     2s. 

32.  Italian  Triglot  Dictionary.     By  Alfred  Elwes.    Vol.  3. 

French-Italian-English.     2s. 

28,30,  Italian  Triglot   Dictionary  (as    above).      In  One  Vol.,  6s. 
32.      cloth  boards,  7s.  6d.     ***  Or  with  the  Italian  Grammar,  cloth  bds.,  8s.  Cd. 


SPANISH  AND  PORTUGUESE. 

34.  Spanish  Grammar,  in  a  Simple   arid  Practical  Form.     With 

a  Course  of  Exercises.     By  Alfred  Elwes.     is.  6d. 

35.  Spanish-English    and    English-Spanish     Dictionary. 

Including  a  large  number  of  Technical  Terms  used  in  Mining,  Engineering,  &c, 
with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred  Elwes. 
4s.  ;  cloth  boards,  5s.     %*   Or  with  the  Grammar,  cloth  boards,  6s. 

55.  Portuguese  Grammar,  in  a  Simple  and  Practical  Form. 
With  a  Course  of  Exercises.  By  Alfred  Elwes,  Author  of  "  A  Spanish 
Grammar,"  &c.     is.  6d.  [.Just published. 


HEBREW. 

46*.  Hebrew  Grammar     By  Dr.  Bresslau.     is.  6d. 
44.  Hebrew  and  English  Dictionary,  Biblical  and  Rabbinical ; 

containing   the  Hebrew   and  Chaldee  Roots   of  the  Old  Testament   Post- 
Rabbinical  Writings.  By  Dr.  Bresslau.   6s.    %*  Or  with  the  Grammar,  7s. 

46.  English  and  Hebrew  Dictionary.    By  Dr.  Bresslau.    3s. 
44,46.  Hebrew  Dictionary  (as  above),  in  Two  Vols.,  complete,  with 
46*.      the  Grammar,  cloth  boards,  12s. 
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LATIN. 

19.  Latin  Grammar.     Containing  the  Inflections  and  Elementary 

Principles  of  Translation  and  Construction.  By  the  Rev.  Thomas  Goodwin, 
M.A.,  Head  Master  of  the  Greenwich  Proprietary  School,     is. 

.  20.  Latin-English  Dictionary.  By  the  Rev.  Thomas  Goodwin, 

M.A.    2s. 
22.  English-Latin    Dictionary ;    together  with  an  Appendix  of 

French  and  Italian  Words  which  have  their  origin  from  the  Latin.     By  the 
Rev.  Thomas  Goodwin,  M.A.    is.  6d. 
20,22.  Latin  Dictionary  (as  above).     Complete  in  One  Vol.,  3s.  6d. ; 

cloth  boards,  4s.  6d.     \m  Or  with  the  Grammar,  cloth  boards,  5s.  6d. 

LATIN   CLASSICS.     With  Explanatory  Notes  in  English. 

1.  Latin  Delectus.     Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  by  H.  Young,     is. 

2.  Caesaris  Commentarii  deBello  Gallico.  Notes,  and  a  Geographical 

Register  for  the  Use  of  Schools,  by  H.  Young.    2s. 

12.  Ciceronis  Oratio  pro  Sexto  Roscio  Amerino.     Edited,  with  an 

Introduction,  Analysis,  and  Notes  Explanatory  and  Critical,  by  the  Rev. 
James  Davies,  M.A.     is. 

13.  Ciceronis    Orationes    in    Catilinam,    Verrem,    et    pro     Archia. 

With  Introduction,  Analysis,  and  Notes  Explanatory  and  Critical,  by  Rev. 
T.  H.  L.  Leary,  D.C.L.  formerly  Scholar  of  Brasenose  College,  Oxford, 
is.  6d.  [Just published. 

14.  Ciceronis  Cato  Major,  Lselius,  Brutus,  sive  de  Senectute,  de  Ami- 

citia,  de  Claris  Oratoribus  Dialogi.  With  Notes  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.    2s. 

3.  Cornelius  Nfepos.    With  Notes.    By  H.  Young,     is. 

6.  Horace;    Odes,   Epode,   and  Carmen  Sseculare.     Notes  by  H. 

Young,    is.  6d. 

7.  Horace;  Satires,  Epistles,  and  Ars  Poetica.  Notes  by  W.  Brown- 

rigg Smith,  M.A.,  F.R.G.S.    is.  6d. 
21.  Juvenalis  Satiras.     With  Prolegomena  and  Notes  by  T.  H.  S. 
Escott,  B.A.,  Lecturer  on  Logic  at  King's  College,  London.     2s. 

16.  Livy  :  History  of  Rome.  Notes  by  H.  Young  and  W.  B.  Smith, 

M.A.     Part  1.    Books  i.,  ii.,  is.  6d. 
16*. Part  2.     Books  iii.,  iv.,  v.,  is.  6d. 

17.  ■        Part  3      Books  xxi.,  xxii.,  is.  6d. 

8.  Sallustii  Crispi  Catalina  et  Bellum  Jugurthinum.     Notes  Critical 

and  Explanatory,  by  Wr.  M.  Donne,  B.A.,  Trin.  Coll.,  Cam.     is.  6d. 

10.  Terentii  Adelphi,  Hecyra,  Phormio.    Edited,  with  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.    2s. 

9.  Terentii  Andria  et  Heautontimorumenos.     With  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.     is.  6d. 

11.  Terentii  Eunuchus,  Comcedia.    Notes,  by  Rev.  J.  Davies,  M.A. 

is.  6d. 

4.  Virgilii  Maronis  Bucolica  et  Georgica.   With  Notes  on  the  Buco- 

lics by  W.  Rushton,  M.A.,  and  on  the  Georgics  by  H.  Young,     is.  6d. 

5.  Virgilii  Maronis  JEneis.     With  Notes,  Critical  and  Explanatory, 

by  H.  Young.  New  Edition,  revised  and  improved.  With  copious  Addi- 
tional Notes  by  Rev.  T.  H.  L.  Leary,  D.C.L.,  formerly  Scholar  of  Brasenose 
College,  Oxford.     3s.  [Just  published. 

5* Parti.     Books  i. — vi.,  is.  6d.  [Just  published. 

5 '-* Part  2.     Books  vii. — xii.,  2s.  [Just  published. 

19.  Latin  Verse  Selections,  from  Catullus,  Tibullus,  Propertius, 

and  Ovid.   Notes  by  W.  B.  Donne,  M.A.,  Trinity  College,  Cambridge.     2s. 

20.  Latin  Prose    Selections,   from  Varro,   Columella,   Vitruvius, 

Seneca,  Quintilian,  Florus,  Velleius  Paterculus,  Valerius  Maximus  Sueto- 
nius, Apuleius,  &c.     Notes  by  W.  B.  Donne,  M.A.     2s. 

7,    STATIONERS'   HALL   COURT,    LUDGATE   HILL,    E.C. 


1 6         weale's  educational  and  classical  series. 

GREEK. 

14.  Greek  Grammar,  in  accordance  with  the  Principles  and  Philo- 
logical Researches  of  the  most  eminent  Scholars  of  our  own  day.  By  Hans 
Claude  Hamilton,    is.  6d. 

15,17.  Greek  Lexicon.  Containing  all  the  Words  in  General  Use,  with 

their  Significations,  Inflections,  and  Doubtful  Quantities.  By  Henry  R. 
Hamilton.  Vol.  1.  Greek-English,  2s. ;  Vol.  2.  English- Greek,  2s.  Or  the 
Two  Vols,  in  One,  4s.  :  cloth  boards,  5s. 

14,15.  Greek  Lexicon  (as  above).    Complete,  with  the  Grammar,  in 

17.       One  Vol.,  cloth  boards,  6s. 
GREEK  CLASSICS.     With  Explanatory  Notes  in  English. 
1.  Greek  Delectus.     Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  byH.  Young.  New 
Edition,  with  an  improved  and  enlarged  Supplementary  Vocabulary,  by  John 
Hutchison,  M.A.,  of  the  High  School,  Glasgow,  is.  6d. 
30.  ^Eschylus  :  Prometheus  Vinctus  :  The  Prometheus  Bound.  From 
the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Explanatory, 
by  the  Rev.  James  Davies,  M.A.    is. 

32.  ^Eschylus  :  Septem  Contra  Thebes  :  The  Seven  against  Thebes. 
From  the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Ex- 
planatory, by  the  Rev.  James  Davies,  M.A.     is. 

40.  Aristophanes  :    Acharnians.     Chiefly  from  the  Text  of  C.  H. 

Weise.    With  Notes,  by  C.  S.  T.  Townshend,  M.A.     is.  6d. 
26.  Euripides:  Alcestis.     Chiefly  from  the  Text  of  Dindorf.   With 

Notes,  Critical  and  Explanatory,  by  John  Milner,  B.A.  is. 
23.  Euripides  :  Hecuba  and  Medea.  Chiefly  from  the  Text  of  Din- 
dorf. With  Notes,  Critical  and  Explanatory,  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.  is.  6d. 
4-17.  Herodotus,  The  History  of,  chiefly  after  the  Text  of  Gaisford. 
With  Preliminary  Observations  and  Appendices,  and  Notes,  Critical  and 
Explanatory,  by  T.  H.  L.  Leary,  M.A.,  D.C.L. 

Part  1.     Books  i.,  ii.  (The  Clio  and  Euterpe),  2s. 
Part  2.     Books  iii.,  iv.  (The  Thalia  and  Melpomene),  2s. 
Part  3.     Books  v.-vii.  (The  Terpsichore,  Erato,  and  Polymnia),  2s. 
Part  4.  ~  Books  viii.,  ix.  (The  Urania  and  Calliope)  and  Index,  is.  6d. 
5-12.  Homer,  The  Works  of.     According  to  the  Text  of  Baeumlein. 
With   Notes,    Critical   and  Explanatory,    drawn  from   the  best  and  latest 
Authorities,  with   Preliminary  Observations  and  Appendices,  by  T.  H.  L. 
Leary,  M.A.,  D.C.L. 
The  Iliad  :  Part  1.  Books  i.  to  vi.,  is.6d.        Part  3.   Books  xiii,  to  xviii.,  is.  6d. 

Part  2.   Books  vii.to  xii.,  is.6d.       Part  4.   Books  xix.  to  xxiv.,  is.  6d. 
The  Odyssey:   Parti.   Books  i.  to  vi.,  is.  6d         Part  3.   Books  xiii.  to  xviii.,  is.  6d. 
Part  2.    Books  vii.to  xii.,  is.  6d.        Part  4.   Books  xix.   to  xxiv.,   and 

Hymns,  2s. 

4.  Lucian's  Select  Dialogues.     The  Text  carefully  revised,  with 

Grammatical  and  Explanatory  Notes,  by  H.  Young,     is. 

13.  Plato's  Dialogues:  The  Apology  of  Socrates,  the  Crito,  and 
the  Phsedo.  From  the  Text  of  C.  F.  Hermann.  Edited  with  Notes,  Critical 
and  Explanatory,  by  the  Rev.  James  Davies,  M.A.     2s. 

18.  Sophocles:  CEdipus  Tyrannus.     Notes  by  H.  Young,     is. 

20.  Sophocles :    Antigone.     From  the  Text  of  Dindorf.     Notes, 

Critical  and  Explanatory,  by  the  Rev.  John  Milner,  B.A.     2s. 

41.  Thucydides:  History  of  the  Peloponnesian  War.     Notes  by  H. 

Young.    Book  1.    is. 
2,3.  Xenophon's  Anabasis;  or,  The  Retreat  of  the  Ten  Thousand. 

Notes  and  a  Geographical  Register,  by  H.  Young.     Part  1.  Books  i.  to  iii., 
is.     Part  2.  Books  iv.  to  vii.,  is. 

42.  Xenox>hon's  Panegyric  on  Agesilaus.    Notes  and  Intro- 

duction  by  Ll.  F.  W.  Jewitt.     is.  6d.  _ 

43.  Demosthenes.  The  Oration  on  the  Crown  and  the  Philippics. 
With  English  Notes.  By  Rev.  T.  H.  L.  Leary,  D.C.L.,  formerly  Scholar  of 
Brasenose  College,  Oxford. Un  the  press. 
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INCLUDING  MANY 


NEW  &  STANDARD  WORKS 

IN 

ENGINEERING,    ARCHITECTURE, 

AGRICULTURE,     MATHEMATICS,     MECHANICS, 

SCIENCE,    &c.    &c. 

PUBLISHED   BY 

CROSBY  LOGKWOOD  &  CO., 

7,    STATIONERS'-HALL    COURT,     LUDGATE    HILL,    E.C. 


ENGINEERING,  SURVEYING,  &c. 

+ 

Humber's  New  Work  on  Water-Supply. 

A  COMPREHENSIVE  TREATISE  on  the  WATER-SUPPLY 
of  CITIES  and  TOWNS.  By  William  Humber,  Assoc.  Inst. 
C.E.,  and  M.  Inst.  M.E.  '  Author  of  "Cast  and  Wrought  Iron 
Bridge  Construction,"  &c  &c.  Imp.  4to.  Illustrated  with  50 
Double  Plates,  2  Single  Plates,  Coloured  Frontispiece,  and  upwards 
of  250  Woodcuts,  and  containing  400  pages  of  Text,  elegantly  and 
substantially  half-bound  in  morocco.     61.  6s. 

List  of  Contents : — 
I.  Historical  Sketch  of  some  of  the  means  that  have  been  adopted  for  the  Supply 
of  Water  to  Cities  and  Towns. — II.  Water  and  the  Foreign  Matter  usually  asso- 
ciated with  it. — III.  Rainfall  and  Evaporation. — IV.  Springs  and  the  *  water- 
bearing formations  of  various  districts. — V.  Measurement  and  Estimation  of  the 
Flow  of  Water. — VI.  On  the  Selection  of  the  Source  of  Supply. — VII.  Wells. — 
VIII.  Reservoirs. — IX.  Tne  Purification  of  Water. — X.  Pumps. — XI.  Pumping 
Machinery.— XII.  Conduits.— XIII.  Distribution  of  Water.— XIV.  Meters,  Ser- 
vice Pipes,  and  House  Fittings. — XV.  The  Law  and  Economy  of  Water  Works. — 
XVI.  Constant  and  Intermittent  Supply. — XVII.  Description  of  Plates. — Appen- 
dices, giving  Tables  of  Rates  of  Supply,  Velocities,  &c.  &c,  together  with 
Specifications  of  several  Works  illustrated,  among  which  will  be  found  : — Aberdeen, 
Bideford,  Canterbury,  Dundee,  Halifax,  Lambeth,  Rotherham,  Dublin,  and  others. 

OPINIONS  OF  THE  PRESS. 

"  The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  in 
English,  or  in  any  other  language." — Engineer  (first  notice). 

"  Mr.  Humber's  work  is  characterised  almost  throughout  by  an  exhaustive ness 
much  more  distinctive  of  French  and  German  than  of  English  technical  treatises." — 
Engineer  (third  notice). 

We  can  congratulate  Mr.  Humber  on  having  been  able  to  give  so  large  an 
amount  of  information  on  a  subject  so  important  as  the  water  supply  of  cities  and 
towns.  The  plates,  fifty  in  number,  are  mostly  drawings  of  executed  works,  and 
alone  would  have  commanded  the  attention  of  every  engineer  whose  practice  may  lie 
in  this  branch  of  the  profession." — Builder. 
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Humbers  Modern  Engineering.     First  Series. 

A  RECORD  of  the  PROGRESS  of  MODERN  ENGINEER. 
ING,  1863.  Comprising  Civil,  Mechanical,  Marine,  Hydraulic, 
Railway,  Bridge,  and  other  Engineering  Works,  &c.  By  William 
Humber,  Assoc.  Inst.  C.E.,  &c.  Imp.  4to,  with  36  Double 
Plates,  drawn  to  a  large  scale,  and  Photographic  Portrait  of  John 
Hawkshaw,  C.E.,  F.R.S.,  &c.     3/.  3s.  half  morocco. 

List  of  the  Plates. 

NAME  AND    DESCRIPTION.  PLATES.  NAME   OF   ENGINEER. 

Victoria  Station  and  Roof— L.  B.&S.  C.  RaiL  1  to  8  Mr.  R.  Jacomb  Hood,  C.E. 

Southport  Pier 9  and  10  Mr.  James  Brunlees,  C.E. 

Victoria  Station  and  Roof— L.  C.  &  D.  &  G.  W. 

Railways    ntoi5A  Mr.  John  Fowler,  C.E. 

Roof  of  Cremorne  Music  Hall 16  Mr.  William  Humber,  C.E. 

Bridge  over  G.  N.  Railway 17  Mr.  Joseph  Cubitt,  C.E. 

Roof  of  Station — Dutch  Rhenish  Railway   ..  18  and  19  Mr.  Euschedi,  C.E. 

Bridge  over  the  Thames— West  London  Ex- 
tension Railway 20  to  24  Mr.  William  Baker,  C.E. 

Armour  Plates 25  Mr.  James  Chalmers,  C.E. 

Suspension  Bridge,  Thames 26  to  29  Mr.  Peter  W.  Barlow,  C.E. 

The  Allen  Engine    30  Mr.  G.  T.  Porter,  M.E. 

Suspension  Bridge,  Avon 31    to  33  Mr.  John  Hawkshaw,  C.E. 

and  W.  H.  Barlow,  C.E. 

Underground  Railway 34  to  36  Mr.  John  Fowler,  C.E. 

With  copious  Descriptive  Letterpress,  Specifications,  &c. 


"  Handsomely  lithographed  and  printed.  It  will  find  favour  with  many  who  desire 
to  preserve  in  a  permanent  form  copies  of  the  plans  and  specifications  prepared  for  the 
guidance  of  the  contractors  for  many  important  engineering  works." — Engineer. 

Humber  s  Modern  Engineering.    Second  Series. 

A  RECORD  of  the  PROGRESS  of  MODERN  ENGINEER- 
ING, 1864  ;  with  Photographic  Portrait  of  Robert  Stephenson, 
C.E.,  M.P.,  F.R.S.,  fee.     3/.  3s.  half  morocco. 

List  of  the  Plates. 

NAME   AND    DESCRIPTION.  TLATES.  NAME   OF   ENGINEER. 

Birkenhead  Docks,  Low  Water  Basin    1  to  15  Mr.  G.  F.  Lyster,  C.E. 

Charing  Cross  Station  Roof— C.  C.  Railway.  16   to  18  Mr.  Hawkshaw,  C.E. 

Digswell  Viaduct — Great  Northern  Railway.  19  Mr.  J.  Cubitt,  C.E. 

Robbery  Wood  Viaduct— Great  N.  Railway.  20  Mr.  J.  Cubitt,  C.E. 

Iron  Permanent  Way 20a  

Clydach  Viaduct  —  Merthyr,  Tredegar,  and 

Abergavenny  Railway    21  Mr.  Gardner,  C.E. 

Fbbw  Viaduct         ditto        ditto        ditto  22  Mr.  Gardner,  C.E. 

College  Wood  Viaduct— Cornwall  Railway  ..  23  Mr.  Brunei 

Dublin  Winur  Palace  Roof 24  to  26  Messrs.  Ordish  ft  Le  Feuvre. 

Bri  geover  the  Thames— L.  C.  &  D.  Railw.  27  to  3a  Mr.  J.  Cubitt-  C.E. 

Albert  Harbour,  Greenock    33  to  36  Messrs.  Bell  &  Miller. 

With  copious  Descriptive  Letterpress,  Specifications,  &c. 


"A  risumi  of  all  the  more  interesting  and  important  works  lately  completed  in  Great 
Britain  ;  an  :.  I  drawings,  with  full  working 

details,  it  will  the  profession  at  large.*1 — Engineer. 

'*  Mi  as  done  the  1  1  d  true  service,  by  the  fine  collection 

of  examples  he  has  here  brougnt  before  the  profession  and  the  public." — Practical 
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Humberts  Modern  Engineering.     Third  Series. 

A  RECORD  of  the  PROGRESS  of  MODERN  ENGINEER. 
ING,  1865.     Imp.  4to,  with  40  Double  Plates,  drawn  to  a  large 
scale,  and    Photo  Portrait  of  J.  R.  M 'Clean,  Esq.,  late  President 
of  the  Institution  of  Civil  Engineers.     3/.  y.  half  morocco. 
List  of  Plates  and  Diagrams. 


MAIN  DRAINAGE,  METROPOLIS 

North  Side. 
Plate  1.  Map  showing  Interception   of 


.  MAIN  DRAINAGE,  METROPOLIS, 

continued — 

Outfall  Sewer.       Reservoir  and    Outlet. 

Plan    and  Details. — 23.    Outfall    Sewer. 

Filth    Hoist — 24.     Sections   of    Sewers 

(North  and  Soutii  Sides). 


Sewers. — 2  and  3.  Middle  Level  Sewer. 
Sewer  under  Regent's  Canal ;  and  Junc- 
tion with  Fleet  Ditch. — 4,  5,  and  6.  Out- 
fall Sewer.  Bridge  over  River  Lea. 
Elevation  and  Details.  —  7.  Outfall 
Sewer.  Bridge  over  Marsh  Lane,  North 
Woolwich  Railway,  and  Bow  and  Barking 
Railway  Junction.— 8,  9,  and  10.  Outfall 
Sewer.  Bridge  over  Bow  and  Barking 
Railway.  Elevation  and  Details. — 
11  and  12.  Outfall  Sewer.  Bridge  over 
East  London  Waterworks'  Feeder.  Ele- 
vation and  Details. — 13  and  14.  Outfall 
Sewer.  Reservoir.  Plan  and  Section. — 
15.  Outfall  Sewer.  Tumbling  Bay  and 
Outlet. — 16.  Outfall  Sewer.  Penstocks. 
South  Side. 

Plates  17  and  18.  Outfall  Sewer.     Ber- 
mondsey  Branch. — 19,   20,   21,   and  22. 

With  copious  Descriptive  Letterpress,  &c, 


THAMES   EMBANKMENT. 

Plate  25.  Section  of  River  Wall. — 
26  and  27.  Steam-boat  Pier,  Westminster. 
Elevation  and  Details.  —  28.  Landing 
Stairs  between  Charing  Cross  and  Water- 
loo Bridges. — 29  and  30.  York  Gate. 
Front  Elevation.  Side  Elevation  and 
Details. — 31,  32,  and  33.  Overflow  and 
Outlet  at  Savoy  Street  Sewer.  Details  ; 
and  Penstock.— 34,  35,  and  36.  Steam-boat 
Pier,  Waterloo  Bridge.  Elevation  and 
Dstails. — 37.  Junction  of  Sewers.  Plans 
and  Sections  — 38.  Gullies.  Plans  and 
Sections. — 39.  Rolling  Stock. — 40.  Granite 
and  Iron  Forts. 


Humberts  Modern  Engineering.    Fourth  Series. 

A  RECORD  of  the  PROGRESS  of  MODERN  ENGINEER- 
ING, 1866.     Imp.  4I0,  with  36  Double  Plates,  drawn  to  a  large 
scale,  and  Photographic  Portrait  of  John  Fowler,  Esq.,  President 
of  the  Institution  of  Civil  Engineers.     3/.  3^.  half  morocco. 
List  of  the  Plates  and  Diagrams. 

NAME  AND   DESCRIPTION.  PLATES.  NAME  OF   EN    INEER. 

Abbey  Mills  Pumping  Station,  Main  Drainage, 

Metropolis 1  to  4  Mr.  Bazalgette,  C.E. 

Barrow  Docks 5  to  9  Messrs.  M'Clean  &  Stillman, 

Manquis  Viaduct,  Santiago  and  Valparaiso  [C.E. 

Railway.. 10,11  Mr.  W.  Loyd,  C.E. 

Adams' Locomotive,  St.  Helen's  Canal  Railw.  12,13  Mr.  H.  Cross,  C.E. 

Cannon  Street  Station  Roof  14  to  16  Mr.  J.  Hawkshaw,  C.E. 

Road  Bridge  over  the  River  Moka 17,  1 8  Mr.  H.  Wakefield,  CE. 

Telegraphic  Apparatus  for  Mesopotamia  ....  19  Mr.  Siemens,  C.  E. 

Viaduct  over  the  River  Wye,  Midland  Railw.  20  to  22  Mr.  W.  H.  Barlow,  C.E. 

St.  Germans  Viaduct,  Cornwall  Railway 23,  24  Mr.  Brunei.  C.E. 

Wrought-Iron  Cylinder  for  Diving  Bell 25  Mr.  J.  Coode,  C.E. 

Millwall  Docks 26  to  31  Messrs.  J.  Fowler,  C.E.,  an 

William  Wilson,  C.E. 

Milroy's  Patent  Excavator    32  Mr.  Milroy,  C.  E. 

Metropolitan  District  Railway 33   to  38  Mr.  J.  Fowler,  and   Mr.  T 

M.  Johnson,  C.E. 

Harbours,  Ports,  and  Breakwaters a  to  c 

With  Copious  Descriptive  Letterpress,  Specifications.,  &c* 
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Humber  s  Great  Work  on  Bridge  Construction. 

A  COMPLETE  and  PRACTICAL  TREATISE  on  CAST  and 
WROUGHT-IRON  BRIDGE  CONSTRUCTION,  including 
Iron  Foundations.  In  Three  Parts — Theoretical,  Practical,  and 
Descriptive.  By  William  Humber,  Assoc.  Inst.  C.  E.,  and  M.  Inst. 
M.E.  Third  Edition,  revised  and  much  improved,  with  115  Double 
Plates  (20  of  which  now  first  appear  in  this  edition),  and  numerous 
additions  to  the  Text.  In  2  vols.  imp.  4to,  61.  16s.  6d.  half-bound 
in  morocco. 

' '  A  very  valuable  contribution  to  the  standard  literature  of  civil  engineering.  In 
addition  to  elevations,  plans,  and  sections,  large  scale  details  are  given,  which  very 
much  enhance  the  instructive  worth  of  these  illustrations.  No  engineer  would  wil- 
lingly be  without  so  valuable  a  fund  of  information." — Civil  Engineer  and  Architect's 
Journal. 

'*  Mr.  Humber 's  stately  volumes  lately  issued— in  which  the  most  important  bridges 
erected  during  the  last  five  years,  under  the  direction  of  our  most  eminent  engineers, 
are  drawn  and  specified  in  great  detail." — Engi?ieer. 

"A  book — and  particularly  a  large  and  costly  treatise  like  Mr.  Humber's — which 
has  reached  its  third  edition  may  certainly  be  said  to  have  established  its  own 
reputation." — Engineering. 

Strains,  Formula  &  Diagrams  for  Calculation  of. 

A  HANDY  BOOK  for  the  CALCULATION  of  STRAINS 
in  GIRDERS  and  ^  SIMILAR  STRUCTURES,  and  their 
STRENGTH  ;  consisting  of  Formulae  and  Corresponding  Diagrams, 
with  numerous  Details  for  Practical  Application,  &c.  By  William 
Humber,  Assoc.  Inst.  C.E.,  &c.  Second  Edition.  Fcap.  8vo, 
with  nearly  100  Woodcuts  and  3  Plates,  Js.  6d.  cloth. 

"  The  arrangement  of  the  matter  in  this  little  volume  is  as  convenient  as  it  well 

could  be The  system  of  employing  diagrams  as  a   substitute  for  complex 

computations  is  one  justly  coming  into  great  favour,  and  in  that  respect  Mr.  Humber's 
volume  is  fully  up  to  the  times." — Engineering. 

"The  formulae  are  neatly  expressed,  and  the  diagrams  good." — Athenceum. 

"  Mr.  Humber  has  rendered  a  great  service  to  the  architect  and  engineer  by  pro- 
ducing a  work  especially  treating  on  the  methods  of  delineating  the  strains  on  iron 
beams,  roofs,  and  bridges  by  means  of  diagrams."— Builder. 

Barlow  on  the  Strength  of  Materials,  enlarged. 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS, 
with  Rules  for  application  in  Architecture,  the  Construction  of 
Suspension  Bridges,  Railways,  &c.  ;  and  an  Appendix  on  the 
Power  of  Locomotive  Engines,  and  the  effect  of  Inclined  Planes 
and  Gradients.  By  Peter  Barlow,  F.R.S.  A  New  Edition, 
revised  by  his  Sons/P.  W.  Barlow,  F.R.S.,  and  W.  H.  Barlow, 
F.R.S.,  to  which  are  added  Experiments  by  Hodgkinson,  Fair- 
bairn,  and  Kirkaldy  ;  an  Essay  (with  Illustrations)  on  the  effect 
produced  by  passing  Weights  over  Elastic  Bars,  by  the  Rev. 
Robert  Willis,  M.A.,  F.R.S.  And  Formulae  for  Calculating 
Girders,  &c.  The  whole  arranged  and  edited  by  W.  Humber, 
Assoc.  Inst.  C.E.,  Author  of  "  A  Complete  and  Practical  Treatise 
on  Cast  and  Wrought-Iron  Bridge  Construction,"  &c.  8vo,  400 
pp.,  with  19  large  Plates,  and  numerous  woodcuts,  i&r.  cloth. 

"  The  book  is  undoubtedly  worthy  of  the  highest  commendation." — Mining  Journal. 
"The  best  book  on  the  subject  which  has  yet  appeared.     .     ..     .     We  know  of 
no  work  that  so  completely  fulfils  its  mission." — English  Mechanic. 
"  The  standard  treatise  upon  this  particular  subject," — Engineer. 
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Tramways  and  Tram-Traffic. 

TRAMWAYS  :    their    CONSTRUCTION    and    WORKING. 

Containing  a  Comprehensive  History  of  the  System ;  an  exhaus- 
tive Analysis  of  the  Various  Modes  of  Traction,  including  Horse 
Power,  Steam,  Heated  Water,  and  Compressed  Air ;  a  Description 
of  the  varieties  of  Rolling  Stock  ;  and  ample  Details  of  Cost  and 
Working  Expenses,  with  Special  reference  to  the  Tramways  of  the 
United  Kingdom.  By  D.  Kinnear  Clark,  M.  I.  C.  E.,  Author 
of  '  Railway  Machinery,'  &c,  in  one  vol.  8vo,  with  numerous  illus- 
trations and  thirteen  folding  plates,  iSs.  cloth.         [Just published. 

Iron  and  Steel. 

'IRON  AND  STEEL':  a  Work  for  the  Forge,  Foundry, 
Factory,  and  Office.  Containing  Ready,  Useful,  and  Trustworthy 
Information  for  Ironmasters  and  their  Stocktakers ;  Managers  of 
Bar,  Rail,  Plate,  and  Sheet  Rolling  Mills ;  Iron  and  Metal 
Founders  ;  Iron  Ship  and  Bridge  Builders  ;  Mechanical,  Mining, 
and  Consulting  Engineers  ;  Architects,  Contractors,  Builders,  and 
Professional  Draughtsmen.  By  Charles  Hoare,  Author  of 
*  The  Slide  Rule, '  &c.  Eighth  Edition.  Revised  throughout  and 
considerably  enlarged.  With  folding  Scales  of  ''Foreign  Mea- 
sures compared  with  the  English  Foot,"  and  "fixed  Scales  of 
Squares,  Cubes,  and  Roots,  Areas,  Decimal  Equivalents,  &c." 
Oblong,  32mo,  leather  elastic-band,  6s. 

*'  We  cordially  recommend  this  book  to  those  engaged  in  considering  the  details 

of  all  kinds  of  iron  and  steel  works It  has  been  compiled  with  care  and 

accuracy Many  useful    rules   and  hints  are   given   for   lessening   the 

amount  of  arithmetical  labour  which  is  always  more  or  less  necessary  in  arranging 
iron  and  steel  work  of  all  kinds,  and  a  great  quantity  of  useful  tables  for  preparing 
estimates  of  weights,  dimensions,  strengths  of  structures,  costs  of  work,  &c,  will  be 
found  in  Mr.  Hoare's  book. — Naval  Science. 

Weale's  Engineer  s  Pocket-Book. 

THE  ENGINEER'S,  ARCHITECT'S,  and  CONTRACTOR'S 
POCKET-BOOK  (Lockwood  &  Co.'s;  formerly  Weale's). 
Published  Annually.  In  roan  tuck,  gilt  edges,  with  10  Copper- 
Plates  and  numerous^Woodcuts.     6s. 

"  A  vast  amount  of  really  valuable  matter  condensed   into   the    small  dimen- 
sions of  a  book  which  is,  in  reality,  what  it  professes  to  be — a  pocket-book.     .     .     . 
We  cordially  recommend  the  book. — Colliery  Guardian. 

"It  contains  a  large  amount  of  information  peculiarly  valuable  to  those  for  whose 
use  it  is  compiled.  We  cordially  commend  it  to  the  engineering  and  architectural 
professions  generally." — Mining  Journal. 

Iron  Bridges,  Girders,  Roofs,  &c. 

A  TREATISE' on  the  APPLICATION  of  IRON  to  the  CON- 
STRUCTION of  BRIDGES,  GIRDERS,  ROOFS,  and  OTHER 
WORKS  ;  showing  the  Principles  upon  which  such  Structures  are 
Designed,  and  their  Practical  Application.  Especially  arranged  for 
the  use  of  Students  and  Practical  Mechanics,  all  Mathematical  For- 
mulae and  Symbols  being  excluded.  By  Francis  Campin,  C.E. 
Second  Edition  revised  and  corrected.  With  numerous  Diagrams. 
I2mo,  cloth  boards,  3s. 

"  Invaluable  to  those  who  have  not  been  educated  in  mathematics." — Colliery 
Guardian. 

"  Remarkably  accurate  and  well  written." — Artizan. 
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Pioneer  Engineering. 

PIONEER  ENGINEERING.  A  Treatise  on  the  Engineering 
Operations  connected  with  the  Settlement  of  Waste  Lands  in  New 
Countries.  By  Edward  Dobson,  Assoc.  Inst.  C.E.,  Author  of 
"The  Art  of  Building,"  &c.  With  numerous  Plates  and  Wood 
Engravings.     Crown  8vo,  \os.  6d.,  cloth.  [Just  published. 

**  A  most  useful  handbook  to  engineering  pioneers." — Iron. 

"  The  author's  experience  has  been  turned  to  good  account,  and  the  book  is  likely 
to  be  of  considerable  service  to  pioneer  engineers." — Building  News. 

New  Iron   Trades'  Companion. 

THE  IRON  AND  METAL  TRADES'  COMPANION: 
Being  a  Calculator  containing  a  Series  of  Tables  upon  a  new  and 
comprehensive  plan  for  expeditiously  ascertaining  the  value  of  any 
goods  bought  or  sold  by  weight,  from  15.  per  cwt.  to  112s.  per 
cwt.,  and  from  one  farthing  per  pound  to  one  shilling  per  pound. 
Each  Table  extends  from  one  pound  to  ioo  tons  ;  to  which  are 
appended  Rules  on  Decimals,  Square  and  Cube  Root,  Mensuration 
of  Superficies  and  Solids,  &c.  ;  also  Tables  of  Weights  of  Materials, 
and  other  Useful  Memoranda.  By  Thomas  Downie.  Strongly 
bound  in  leather,  396  pp.,  9s. 
*'  A  most  useful  set  of  tables,  and  will  supply  a  want,  for  nothing  like  them  before 
existed. " — Building  News. 

"Will  save  the  possessor  the  trouble  of  making  numerous  intricate  calculations. 
Although  specially  adapted  to  the  iron  and  metal  trades,  the  tables  contained  in  this 
handy  little  companion  will  be  found  useful  in  every  other  business  in  which  mer- 
chandise is  bought  and  sold  by  weight." — Railway  News. 

Sanitary  Work. 

SANITARY  WORK  IN  THE  SMALLER  TOWNS  AND 
IN  VILLAGES.  Comprising  : — 1.  Some  of  the  more  Common 
Forms  of  Nuisance  and  their  Remedies  ;  2.  Drainage ;  3.  Water 
Supply.  A  useful  book  for  Members  of  Local  Boards  and  Rural 
Sanitary  Authorities,  Health  Officers,  Engineers,  Surveyors, 
Builders,  and  Contractors.  By  Charles  Slagg,  Assoc.  Inst.  C.E. 
Crown  8vo,  5^.,  cloth. 
"  Mr.   Slagg  has  brought  together  much  valuable  information,  and  has  a  happy 

lucidity  of  expression  ;  and  he  has  been  industrious  in  collecting  data." — Athenceum. 
"This  is  a  very  useful  book,  and  may  be  safely  recommended The  author, 

Mr.  Charles  Slagg,  has  had  practical  experience  in  the  works  of  which  he  treats. 

There  is  a  great  deal  of  work  required  to  be  done  in  the  smaller  towns  and  villages, 

and  this  little  volume  will  help  those  who  are  willing  to  do  it." — Builder. 

Sanitary  Engineering. 

WHOLESOME  HOUSES  :  being  an  exposition  of  the  Banner 
System  of  Sanitation.  By  Edward  Gregson  Banner,  C.E.  New 
and  enlarged  edition  (25th  thousand),  illustrated  with  numerous 
Wood  Engravings.  Crown  8vo,  sewed  6d.,  cloth  is.  \Justptcblishzd. 

Steam  Engine. 

STEAM  AND  THE  STEAM  ENGINE,  Stationary  and  Port- 
able, an  Elementary  Treatise  on.  Being  an  Extension  of  Mr, 
John  Sewell's  Treatise  on  Steam.  By  D.  Kinnear  Clark, 
C.E.,  M.I.C.E.,  Author  of  "Railway  Locomotives,"  &c.  With 
Illustrations.  i2mo,  4^.,  cloth. 
"  Every  essential  part  of  the  subject  is  treated  of  competently,  and  in  a  popular 
style." — Iron. 
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Strains. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK; 
with  Practical  Remarks  on  Iron  Construction.  By  F.  W.  Sheilds, 
M.  Inst.  C.E.   Second  Edition,  with  5  plates.    Royal  8vo,  $s.  cloth. 

Contents. — Introductory  Remarks  ;  Beams  Loaded  at  Centre  ;  Beams  Loaded  at 
unequal  distances  between  supports  ;  Beams  uniformly  Loaded  ;  Girders  with  triangu- 
lar bracing  Loaded  at  centre  ;  Ditto,  Loaded  at  unequal  distances  between  supports  ; 
Ditto,  uniformly  Loaded ;  Calculation  of  the  Strains  on  Girders  with  triangular 
Basings  ;  Cantilevers;  Continuous  Girders;  Lattice  Girders;  Girders  with  Vertical 
Struts  and  Diagonal  Ties  ;  Calculation  of  the  Strains  on  Ditto ;  Bow  and  String 
Girders  ;  Girders  of  a  form  not  belonging  to  any  regular  figure  ;  Plate  Girders  ;  Ap- 
portionments of  Material  to  Strain ;  Comparison  of  different  Girders ;  Proportion  of 
Length  to  Depth  of  Girders  ;  Character  of  the  Work  ;  Iron  Roofs. 

Construction  of  Iron  Beams,  Pillars,  &c. 

IRON  AND  HEAT,  Exhibiting  the  Principles  concerned  in  the 
Construction  of  Iron  Beams,  Pillars,  and  Bridge  Girders,  and  the 
Action  of  Heat  in  the  Smelting  Furnace.  By  James  Armour, 
C.E.     Woodcuts,  l2mo,  cloth  boards,  y.  6d.  ;  cloth  limp,  2s.  6d. 

"  A  very  useful  and  thoroughly  practical  little  volume,  in  every  way  deserving  of 
circulation  amongst  working  men. " — Mining  Journal. 

"No  ironworker  who  wishes  to  acquaint  himself  with  the  principles  of  his  own 
trade  can  afford  to  be  without  it." — South  Durham  Merctiry. 

Power  in  Motion. 

POWER  IN  MOTION  :  Horse  Power,  Motion,  Toothed  Wheel 

Gearing,   Long  and  Short  Driving   Bands,   Angular  Forces,   &c. 

By  James  Armour,  C.E.      With  73  Diagrams.      i2mo,  cloth 

boards,  3s.  6d. 
"  Numerous  illustrations  enable  the  author  to  convey  his  meaning  as  explicitly  as 
it  is  perhaps  possible  to  be  conveyed.    The  value  of  the  theoretic  and  practical  know- 
ledge imparted  cannot  well  be  over  estimated. " — Newcastle  Weekly  Chrotiicle. 

Metallurgy  of  Iron. 

A  TREATISE  ON  THE  METALLURGY  OF  IRON  :  con- 
taining Outlines  of  the  History  of  Iron  Manufacture,  Methods  of 
Assay,  and  Analyses  of  Iron  Ores,  Processes  of  Manufacture  of 
Iron  and  Steel,  &c.  By  H.  Bauerman,  F.G.S.,  Associate  of  the 
Royal  School  of  Mines.  With  numerous  Illustrations.  Fourth 
Edition,  revised  and  much  enlarged.  i2mo,  cloth  boards,  5^.  6d. 
"  Carefully  written,  it  has  the  merit  of  brevity  and  conciseness,  as  to  less  important 

points,  while  all  material  matters  are  very    fully  and  thoroughly  entered  into." — 

Standard. 

Trigonometrical  Surveying. 

AN  OUTLINE  OF  THE  METHOD  OF  CONDUCTING  A 
TRIGONOMETRICAL  SURVEY,  for  the  Formation  of  Geo 
graphical  and  Topographical  Maps  and  Plans,  Military  Recon- 
naissance, Levelling,  &c,  with  the  most  useful  Problems  in  Geodesy 
and  Practical  Astronomy,  and  Formulae  and  Tables  for  Facilitating 
their  Calculation.  By  Lieut-General  Frome,  R.E.,  late  In- 
spector-General of  Fortifications,  &c.  Fourth  Edition,  Enlarged, 
thoroughly  Revised,  and  partly  Re-written.  By  Captain  Charles 
Warren,  R.E.,  F.G.S.  With  19  Plates  and  115  Woodcuts, 
royal  8vo,  i6j.  cloth. 
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Practical  Tunnelling. 

PRACTICAL  TUNNELLING  :  Explaining  in  detail  the  Setting 
out  of  the  Works,  Shaft-sinking  and  Heading-Driving,  Ranging 
the  Lines  and  Levelling  under  Ground,  Sub-Excavating,  Timbering, 
and  the  Construction  of  the  Brickwork  of  Tunnels  with  the  amount 
of  labour  required  for,  and  the  Cost  of,  the  various  portions  of  tme 
work.  By  Frederick  Walter  Simms,  M.  Inst.  C.E.,  author 
of  ' '  A  Treatise  on  Levelling. "  Third  Edition,  Revised  and!  Ex- 
tended, with  additional  chapters  illustrating  the  Recent  Practice  ot 
Tunnelling  as  exemplified  by  the  St.  Gothard,  Mont  Cenis,  and 
other  modern  works,  by  D.  Kinnear  Clark,  M.  Inst.  C.E. 
Imp.  8vo,  with  21  Folding  Plates  and  numerous  Wood  En- 
gravings, 30.?.,  cloth. 

"  It  is  the  only  practical  treatise  on  the  great  art  of  tunnelling.  Mr.  Clark's  work 
brings  the  exigencies  of  tunnel  enterprise  up  to  our  own  time.  The  great  length  of 
modern  tunnels  has  led  to  a  new  difficulty  in  the  art,  which  the  last  generation  was 
ignorant  of,  namely,  the  difficulty  of  ventilation.  In  Mr.  Clark's  supplement  we  find 
this  branch  of  the  subject  has  been  fully  considered.  Mr.  Clark's  additional  chapters 
on  the  Mont  Cenis  and  St.  Gothard  Tunnels  contain  minute  and  valuable  experiences 
and  data  relating  to  the  method  of  excavation  by  compressed  air,  the  heading 
operations,  rock-boring  machinery,  process  of  enlargement,  ventilation  in  course  of 
construction  by  compressed  air,  labour  and  cost,  &c." — Building  News. 

"  The  estimation  in  which  Mr.  Simms'  book  on  tunnelling  has  been  held  for  over 
thirty  years  cannot  be  more  truly  expressed  than  in  the  words  of  the  late  Professor 
Rankine  : — '  The  best  source  of  information  on  the  subject  of  tunnels  is  Mr.  F.  W. 
Simms'  work  on  "  Practical  Tunnelling."  ' — The  Architect. 

Levelling. 

A  TREATISE  on  the  PRINCIPLES  and  PRACTICE  of 
LEVELLING ;  showing  its  Application  to  Purposes  of  Railway 
and  Civil  Engineering,  in  the  Construction  of  Roads  ;  with  Mr. 
Telford's  Rules  for  the  same.  By  Frederick  W.  Simms, 
F.G.S.,  M.  Inst.  C.E.  Sixth  Edition,  very  carefully  revised,  with 
the  addition  of  Mr.  Law's  Practical  Examples  for  Setting  out 
Railway  Curves,  and  Mr.  Trautwine's  Field  Practice  of  Laying 
out  Circular  Curves.  With  7  Plates  and  numerous  Woodcuts.  8vo, 
Ss.  6d.  cloth.  \*  Trautwine  on  Curves,  separate,  5-r. 

"  One  of  the  most  important  text-books  for  the  general  surveyor,  and  there  is 
scarcely  a  question  connected  with  levelling  for  which  a  solution  wouTd  be  sought  but 
that  would  be  satisfactorily  answered  by  consulting  the  volume." — Mining  Journal. 

"  The  text-book  on  levelling  in  most  of  our  engineering  schools  and  colleges." — 
Engineer. 

The  High-Pressure  Steam  Engine. 

THE  HIGH-PRESSURE  STEAM  ENGINE  ;  an  Exposition 
of  its  Comparative  Merits,  and  an  Essay  towards  an  Improved 
System  of  Construction,  adapted  especially  to  secure  Safety  and 
Economy.  By  Dr.  Ernst  Alban,  Practical  Machine  Maker, 
Plau,  Mecklenberg.  Translated  from  the  German,  with  Notes,  by 
Dr.  Pole,  F.R.S.,  M.  Inst.  C.E.,  &c  &c.  With  28  fine  Plates, 
8vo,  i6j.  6d.  cloth. 

"  A  work  like  this,  which  goes  thoroughly  into  the  examination  of  the  high-pressure 
engine,  the  boiler,  and  its  appendages,  &c,  is  exceedingly  useful,  and  deserves  a  place 
a  every  scientific  library." — Steam  Shipping  Chronicle. 
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Reynolds  Locomotive-Engine  Driving. 

LOCOMOTIVE-ENGINE  DRIVING  ;  a  Practical  Manual  for 

Engineers    in    charge    of    Locomotive    Engines.      By   Michael 

Reynolds,    Inspector,    Locomotive   and   Carriage   Department, 

London,   Brighton,  and  South  Coast  Railway.     Second  Edition. 

With  Illustrations.     Crown  8vo,  \s.  6</.,  cloth.         \  Just  published. 

fl  Mr.  Reynolds  has  supplied  a  want,  and  has  supplied  it  well.    We  can  confidently 

recommend  the  book  not  only  to  the  practical  driver,  but  to  every  one  who  takes  an 

interest  in  the  performance  of  locomotive  engines." — The  E?igineer. 

"The  work  is  as  novel  as  it  is  useful,  and  if  drivers  and  firemen  will  but  take  as 
much  pains  in  reading  it  as  the  author  has  in  writing  it,  there  can  be  no  question  as 
to  the  benefit  they  will  derive." — English  Mechanic. 

"  Mr.  Reynolds  has  opened  a  new  chapter  in  the  literature  of  the  day.  This 
admirable  practical  treatise,  of  the  practical  utility  of  which  we  have  to  speak  in 
terms  of  warm  commendation." — Athencetim. 

Hydraulics. 

HYDRAULIC  TABLES,  CO-EFFICIENTS,  and  FORMULA 
for  finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs, 
Pipes,  and  Rivers.  With  New  Formulae,  Tables,  and  General 
Information  on  Rain-fall,  Catchment-Basins,  Drainage,  Sewerage, 
Water  Supply  for  Towns  and  Mill  Power.  By  John  Neville, 
Civil  Engineer,  M.R.I. A.  Third  Edition,  carefully  revised,  with 
considerable  Additions.  Numerous  Illustrations.  Cr.  8vo,  14s.  cloth. 

" Undoubtedly  an  exceedingly  useful  and  elaborate  compilation." — Iron. 
"  Alike  valuable  to  students  and  engineers  in  practice ." — Mining  Jotcrnal. 

Strength  of  Cast  Iron,  &c. 

A  PRACTICAL  ESSAY  on  the  STRENGTH  of  CAST  IRON 
and  OTHER  METALS.  By  the  late  Thomas  Tredgold,  Mem. 
Inst.  C.E.,  Author  of  "Elementary  Principles  of  Carpentry,"  &c. 
Fifth  Edition,  Edited  by  Eaton  Hodgkinson,  F.R.S.  ;  to 
which  are  added  EXPERIMENTAL  RESEARCHES  on  the 
STRENGTH  and  OTHER  PROPERTIES  of  CAST  IRON. 
By  the  Editor.  The  whole  Illustrated  with  9  Engravings  and 
numerous  Woodcuts.  8vo,  12s.  cloth. 
***  Hodgkinson  on  Cast  Iron,  separately.     Price  6s.  cloth. 

Steam  Boilers. 

A  TREATISE  ON  STEAM  BOILERS  :  their  Strength,  Con- 
struction, and  Economical  Working.  By  R.  Wilson,  A.I.C.E. 
Fourth  Edition.     i2mo,  6s. }  cloth. 

"  The  best  work  on  boilers  which  has  come  under  our  notice," — Engineering. 
"The  best  treatise  that  has  ever  been  published  on  steam  boilers." — Engineer. 

Tables  of  Curves. 

TABLES  OF  TANGENTIAL  ANGLES  and  MULTIPLES 
for  setting  out  Curves  from  5  to  200  Radius.  By  Alexander 
Beazeley,  M.  Inst.  C.E.  Printed  on  48  Cards,  and  sold  in  a 
cloth  box,  waistcoat-pocket  size,  3s.  6d. 

"  Each  table  is  printed  on  a  small  card,  which,  being  placed  on  the  theodolite,  leaves 
the  hands  free  to  manipulate  the  instrument — no  small  advantage  as  regards  the  rapidity 
of  work.  They  are  clearly  printed,  and  compactly  fitted  into  a  small  case  for  the 
pocket — an  arrangement  that  will  recommend  them  to  all  practical  men." — Engineer. 

"  Very  handy  :  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these 
cards,  which  he  puts  into  his  own  card-case,  and  leaves  the  rest  behind." — Athenaum. 
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Slate  and  Slate  Qtiarrying. 

A  TREATISE  ON  SLATE  AND  SLATE  QUARRYING, 
Scientific,  Practical,  and  Commercial.  By  D.  C.  Davies,  F.G.S., 
Mining  Engineer,  &c.  With  numerous  Illustrations  and  Folding 
Plates.     Crown  8vo,  6s.,  cloth.  I 'Just published. 

"A  useful  and  practical  hand-book  on  an  important  industry. "—-Engineering. 
"  A  useful  embodiment  of  practical  information  derived  from  original  sources,  com- 
bined with  a  digtst  of  everything  that  has  already  appeared  likely  to  be  of  interest." 
— Building^  News. 

"  There  is  no  other  book  which  contains  so  much  information  concerning  the  pro- 
cedure observed  in  taking  quarries,  the  processes  employed  in  working  them,  and 
such  full  statistics  of  the  present  and  past  position  of  the  great  slate  trade  of 
Wales." — The  Architect. 

Earthwork. 

EARTHWORK  TABLES,  showing  the  Contents  in  Cubic  Yards 
of  Embankments,  Cuttings,  &c,   of  Heights  or  Depths  up  to  an 
average  of  8o  feet.     By  Joseph  Broadbent,  C.  E.,  and  Francis 
Campin,  C.E.     Cr.  8vo,  oblong,  $s.  cloth. 
"The  way  in  which  accuracy  is  attained,  by  a  simple  division  of  each  cross 
section  into  three  elements,   two  of  which  are   constant  and  one  variable,  is  in- 
genious."— A  thencp.um. 

"  Cannot  fail  to  come  into  general  use." — Mining  Journal. 

Surveying  (Land  and  Marine). 

LAND  AND  MARINE  SURVEYING,  in  Reference  to  the 
Preparation  of  Plans  for  Roads  and  Railways,  Canals,  Rivers, 
Towns'  Water  Supplies,  Docks  and  Harbours  ;  with  Description 
and  Use  of  Surveying  Instruments.  By  W.  Davis  Haskoll,  C.  E. 
8vo,  lis.  6d.  cloth,  with  14  folding  Plates,  and  numerous  Woodcuts. 

"A  most  useful  and  well  arranged  book  for  the  aid  of  a  student." — Builder. 

"  Cannot  fail  to  prove  of  the  utmost  practical  utility,  and  may  be  safely  recom- 
mended to  all  students  who  aspire  to  become  clean  and  expert  surveyors." — Mining 
Journal. 

Engineering  Fieldwork. 

THE    PRACTICE    OF    ENGINEERING    FIELDWORK, 

applied  to  Land  and  Hydraulic,  Hydrographic,  and  Submarine 
Surveying  and  Levelling.  Second  Edition,  revised,  with  consider- 
able additions,  and  a  Supplementary  Volume  on  WATER- 
WORKS, SEWERS,  SEWAGE,  and  IRRIGATION.  By  W. 
Davis  Haskoll,  C.E.  Numerous  folding  Plates.  Demy  8vo,  2 
vols,  in  one,  cloth  boards,  1/.  is.  (published  at  2/.  4s.) 

Mining,  Surveying  and  Valuing. 

THE  MINERAL  SURVEYOR  AND  VALUER'S  COM- 
PLETE GUIDE,  comprising  a  Treatise  on  Improved  Mining 
Surveying,  with  new  Traverse  Tables ;  and  Descriptions  of  Im- 
proved Instruments  ;  also  an  Exposition  of  the  Correct  Principles 
of  Laying  out  and  Valuing  Home  and  Foreign  Iron  and  Coal 
Mineral  Properties.  By  William  Lintern,  Mining  and  Civil 
Engineer.  With  four  Plates  of  Diagrams,  Plans,  &c.,  l2mo,  4^.,  cloth. 

"  Contains  much  valuable  information  given  in  a  small  compass,  and  which,  as  far 
as  we  have  tested  it,  is  thoroughly  trustworthy." — Iron  and  Coal  Trades  Review. 

%*  The  above,  bound  with  Thoman's  Tables.  (See  page  22). 
Priced p.  6^.,  cloth. 
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Fire  Engineering. 

FIRES,  FIRE.ENGINES,  AND  FIRE  BRIGADES.  With 
a  History  of  Fire-Engines,  their  Construction,  Use,  and  Manage- 
ment ;  Remarks  on  Fire- Proof  Buildings,  and  the  Preservation  of 
Life  from  Fire ;  Statistics  of  the  Fire  Appliances  in  English 
Towns  ;  Foreign  Fire  Systems  ;  Hints  on  Fire  Brigades,  &c.,  &c 
By  Charles  F.  T.  Young,  C.E.  With  numerous  Illustrations, 
handsomely  printed,  544  pp.,  demy  8vo,  1/.  4s.  cloth. 

"  We  can  most  heartily  commend  this  book It  is  really  the  only  English 

work  we  now  have  upon  the  subject." — Engineering. 

(i  We  strongly  recommend  the  book  to  the  notice  of  all  who  are  in  any  way  in- 
terested in  fires,  fire-engines,  or  fire-brigades." — Mechanics'  Magazine. 

Manual  of  Mining  Tools. 

MINING  TOOLS.      For  the  use  of  Mine  Managers,   Agents, 
Mining  Students,  &c.     By  William  Morgans,  Lecturer  on  Prac- 
tical Mining  at  the  Bristol  School  of  Mines.     Volume  of  Text. 
i2mo.    With  an  Atlas  of  Plates,  containing  235  Illustrations.    4to. 
Together,  gs.  cloth  boards. 
c<  Students  in  the  Science  of  Mining,  and  not  only  they,  but  subordinate  officials  in 
mines,  and  even  Overmen,  Captains,  Managers,  and  Viewers  may  gain  practical 
knowledge  and  useful  hints  by  the  study  of  Mr.  Morgans'   Manual. " — Colliery 
Guardian. 

"  A  very  valuable  work,  which  will  tend  materially  to  improve  our  mining  litera- 
ture."— Mining  Journal. 

Common  Sense  for  Gas-  Users. 

COMMON  SENSE  FOR  GAS-USERS:  a  Catechism  of  Gas - 
Lighting  for  Householders,  Gashtters,  Millowners,  Architects, 
Engineers,  &c,  &c.  By  Robert  Wilson,  C.E.,  Author  of  "A 
Treatise  on  Steam  Boilers."  Second  Edition.  Crown  8vo,  sewed, 
with  Folding  Plates  and  Wood  Engravings,  2s.  6d.     \Just  published. 

Gas  and  Gasworks. 

A  TREATISE  on  GASWORKS  and  the  PRACTICE  of 
MANUFACTURING  and  DISTRIBUTING  COAL  GAS. 
By  Samuel  Hughes,  C.E.  Fourth  Edition,  revised  by  W. 
Richards,  C.E.     With  68  Woodcuts,  i2mo,  4s.,  cloth  boards. 

Waterworks  for  Cities  and  Towns. 

WATERWORKS  for  the  SUPPLY  of  CITIES  and  TOWNS, 
with  a  Description  of  the  Principal  Geological  Formations  of 
England  as  influencing  Supplies  of  Water.  By  Samuel  Hughes, 
F.G.S.,  Civil  Engineer.  New  and  enlarged  edition,  i2mo,  with 
numerous  Illustrations,  $s.,  cloth  boards. 
**  One  of  the  most  convenient,  and  at  the  same  time  reliable  works  on  a  subject, 
the  vital  importance  of  which  cannot  be  over-estimated." — Bradford  Observer. 

Coal  and  Coal  Mining. 

COAL  AND  COAL  MINING :  a  Rudimentary  Treatise  on.     By 
Warington  W.   Smyth,  M.A.,  F.R.S.,  &c,  Chief  Inspector 
of  the  Mines  of  the  Crown  and  of  the  Duchy  of  Cornwall.     New 
edition,   revised  and  corrected.     i2mo,  with  numerous  Illustra- 
tions, 4s.  6d.9  cloth  boards. 
"  Every  portion  of  the  volume  appears  to  have  been  prepared  with  much  care,  and 
as  an  outline  is  given  of  every  known  coal-field  in  this  and  other  countries,  as  well  as 
of  the  two  principal  methods  of  working,  the  book  will  doubtless  interest  a  very 
large  number  of  readers." — Mining  Joumial. 
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Roads  and  Streets, 

THE  CONSTRUCTION  OF  ROADS  AND  STREETS.     In 

.    Two  Parts.     I.  The  Art  of  Constructing  Common  Roads.     By 

Henry  Law,   C.E.     Revised  and  Condensed  by  D.  Kinnear 

Clark,  C.E.  —-II.   Recent  Practice  in  the  Construction  of  Roads 

and  Streets  :  including  Pavements  of  Stone,  Wood,  and  Asphalte. 

ByD.  Kinnear  Clark,  C.E.,  M.I.C.E.,  Author  of  "Railway 

Machinery,"  "A  Manual  of  Rules,  Tables,  and  Data,"  cScc.     With 

numerous  Illustrations.      i2mo,  $s.9  cloth.  \Just  published. 

"  A  book  which  every  borough  surveyor  and  engineer  must  possess,  and  which  will 

be  of  considerable  service  to  architects,  builders/ and  property  owners  generally. " — 

Building  News. 

"  The  volume  is  suggestive^ and  will  be  an  acquisition  not  only  to  engineers  but  to* 
the  greater  number  of  people  in  this  country  on  whom  devolves  the  administration  of 
roads  as  a  part  of  the  system  of  local  government." — The  Architect. 

"To  highway  and  town  surveyors  this  book  will  have  the  utmost  value,  and  as  con- 
taining the  largest  amount  of  information  in  the  shortest  space  and  at  the  lowest  price,, 
we  may  predict  for  it  a  wide  circulation." — Journal  of  Gas  Lighting. 

Field-Book  for  Engineers. 

THE  ENGINEER'S,  MINING  SURVEYOR'S,  and  CON. 
TRACTOR'S  FIELD-BOOK.  By  W.  Davis  Haskoll,  C.E. 
Third  Edition,  enlarged,  consisting  of  a  Series  of  Tables,  with 
Rules,  Explanations  of  Systems,  and  Use  of  Theodolite  for  Traverse 
Surveying  and  Plotting  the  Work  with  minute  accuracy  by  means> 
of  Straight  Edge  and  Set  Square  only;  Levelling  with  the  Theodo- 
lite, Casting  out  and  Reducing  Levels  to  Datum,  and  Plotting  Sec- 
tions in  the  ordinary  manner ;  Setting  out  Curves  with  the  Theodo- 
lite by  Tangential  Angles  and  Multiples  with  Right  and  Left-hand 
Readings  of  the  Instrument;  Setting  out  Curves  without  Theodolite 
on  the  System  of  Tangential  Angles  by  Sets  of  Tangents  and  Off- 
sets ;  and  Earthwork  Tables  to  80  feet  deep,  calculated  for  every  6 
inches  in  depth.  With  numerous  wood-cuts,  i2mo,  lis.  cloth. 
"  The  book  is  very  handy,  and  the  author  might  have  added  that  the  separate  tables 

of  sines  and  tangents  to  every  minute  will  make  it  useful  for  many  other  purposes,  the 

genuine  traverse  tables  existing  all  the  same." — Athenceum. 

"  A  very  useful  work  for  the  practical  engineer  and  surveyor." — Railway  News. 
"  The  work  forms  a  handsome  pocket  volume,  and  cannot  fail,  from  its  portability 

and  utility,  to  be  extensively  patronised  by  the  engineering  profession.1' — Mining 

Journal. 

"We  strongly  recommend  it  to  all  classes  of  surveyors." — Colliery  Guardian. 

Earthwork,  Measurement  and  Calculation  of. 

A  MANUAL  on  EARTHWORK.     By  Alex.  J.  S.  Graham, 
C.E.,  Resident  Engineer,  Forest  of  Dean  Central  Railway.     With 
numerous  Diagrams.      i8mo,  2s.  6d.  cloth. 
"Asa  really  handy  book  for  reference,  we  know  of  no  work  equal  to  it ;  and  the 
railway  engineers  and  others  employed  in  the  measurement  and  calculation  of  earth- 
work will  find  a  great  amount  of  practical  information  very  admirably  arranged,  and 
available  for  general  or  rough  estimates,  as  well  as  for  the  more  exact  calculations 
required  in  the  engineers'  contractor's  offices." — Artizan. 

Harbours. 

THE  DESIGN  and  CONSTRUCTION  of  HARBOURS  :  A 
Treatise  on  Maritime  Engineering.  By  Thomas  Stevenson, 
F.R.S.E.,  F.G.S.,  M.I.C.E.  Second  Edition,  containing  many 
additional  subjects,  and  otherwise  generally  extended  and  revised* 
With  20  Plates  and  numerous  Cuts.     Small  4to,  1 5 J.  cloth. 
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Bridge  Construction  in  Masonry \  Timber,  &  Iron. 

EXAMPLES   OF  BRIDGE  AND  VIADUCT  CONSTRUC- 
TION OF  MASONRY,  TIMBER,  AND  IRON  ;  consisting  of 
46  Plates  from  the  Contract  Drawings  or  Admeasurement  of  select 
Works.     By  W.  Davis  Haskoll,  C.E.     Second  Edition,  with 
the  addition  of  554  Estimates,  and  the  Practice  of  Setting  out  Works, 
illustrated  with  6  pages  of  Diagrams.      Imp.  4to,  2.1.  \2s.  6d.  half- 
morocco. 
"  One  of  the  very  few  works  extant  descending  to  the  level  of  ordinary  routine,  and 
treating  on  the  common  every-day  practice  of  the  railway  engineer.  .  .  .  A  work  of 
the  present  nature  by  a  man  of  Mr.  Haskoll's  experience,  must  prove  invaluable  to 
hundreds.     The  tables  of  estimates  appended  to  this  edition  will  considerably  enhance 
its  value. " — Engineering. 

Mathematical  Instruments,  their  Construction,  &c. 

MATHEMATICAL  INSTRUMENTS  :  their  CONSTRUC- 
TION, ADJUSTMENT,  TESTING,  AND  USE;  comprising 
Drawing,  Measuring,  Optical,  Surveying,  and  Astronomical  Instru- 
ments. By  J.  F.  Heather,  M.A.,  Author  of  "  Practical  Plane 
Geometry,"  "Descriptive  Geometry,"  &c.  Enlarged  Edition,  for 
the  most  part  entirely  rewritten.  With  numerous  Wood-cuts. 
l2mo,  5 s.  cloth  boards. 

Drawing  for  Engineers,  &c. 

THE  WORKMAN'S  MANUAL  OF  ENGINEERING 
DRAWING.  By  John  Maxton,  Instructor  in  Engineering 
Drawing,  Royal  Naval  College,  Greenwich,  formerly  of  R.  S.  N.  A., 
South  Kensington.  Third  Edition,  carefully  revised.  With  upwards 
of  300  Plates  and  Diagrams.      i2mo,  cloth,  strongly  bound,  4^.  6d. 

"  Even  accomplished  draughtsmen  will  find  in  it  much  that  will  be  of  use  to  them. 
A  copy  of  it  should  be  kept  for  reference  in  every  drawing  office." — Engineering. 

"  Indispensable  for  teachers  of  engineering  drawing." — Mechanics'  Magazine, 

Oblique  Arches. 

A  PRACTICAL  TREATISE  ON  THE  CONSTRUCTION  of 
OBLIQUE  ARCHES.  By  John  Hart.  Third  Edition,  with 
Plates.     Imperial  8vo,  8s.  cloth. 

Oblique  Bridges. 

A  PRACTICAL  and  THEORETICAL  ESSAY  on  OBLIQUE 
BRIDGES,  with  13  large  folding  Plates.  By  Geo.  Watson 
Buck,  M.  Inst.  C.E.  Second  Edition,  corrected  by  W.  H. 
Barlow,  M.  Inst.  C.E.     Imperial  8vo,  12s.  cloth. 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches,  is  Mr.  Buck's 
treatise,  and  it  would  be  impossible  to  consult  a  better." — Engineer. 

Pocket- Book  for  Marine  Engineers. 

A  POCKET  BOOK  FOR  MARINE  ENGINEERS.  Con- 
taining useful  Rules  and  Formulae  in  a  compact  form.  By  Frank 
Proctor,  A. I.N.  A.  Second  Edition,  revised  and  enlarged. 
Royal  32mo,  leather,  gilt  edges,  with  strap,  4s. 

"We  recommend  it  to  our  readers  as  going  far  to  supply  a  long-felt  want." — 
Naval  Science. 

"  A  most  useful  companion  to  all  marine  engineers." — United  Service  Gazette. 

"  Scarcely  anything  required  by  a  naval  engineer  appears  to  have  been  for- 
gotten."— Iron. 
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Grantham  s  Iron  Ship-Building,  enlarged. 

ON  IRON  SHIP-BUILDING  ;  with  Practical  Examples  and 
Details.  Fifth  Edition.  Imp.  4to,  boards,  enlarged  from  24  to  40 
Plates  (21  quite  new),  including  the  latest  Examples.  Together 
with  separate  Text,  i2mo,  cloth  limp,  also  considerably  enlarged. 
By  John  Grantham,  M.  Inst.  C.E.,  &c.     2/.  2s.  complete. 

"  A  thoroughly  practical  work,  and  every  question  of  the  many  in  relation  to  Iron 
shipping  which  admit  of  diversity  of  opinion,  or  have  various  and  conflicting  personal 
interests  attached  to  them,  is  treated  with  sober  and  impartial  wisdom  and  good  sense. 
.  .  .  ,  As  good  a  volume  for  the  instruction  of  the  pupil  or  student  of  iron  naval 
architecture  as  can  be  found  in  any  language." — Practical  Mechanics*  Journal. 

"A  very  elaborate  work._  .  .  .  It  forms  a  most  valuable  addition  to  the  history 
of  iron  shipbuilding,  while  its  having  been  prepared  by  one  who  has  made  the  subject 
his  study  for  many  years,  and  whose  qualifications  have  been  repeatedly  recognised, 
will  recommend  it  as  one  of  practical  utility  to  all  interested  in  shipbuilding/' — Army 
and  Navy  Gazette. 

"Mr.  Grantham's  work  is  of  great  interest.  .  .  .  It  is  also  valuable  as  a  record 
of  the  progress  of  iron  shipbuilding.  .  .  .  It  will,  we  are  confident,  command  an 
extensive  circulation  among  shipbuilders  in  general.  .  .  .  By  order  of  the  Board 
of  Admiralty,  the  work  will  form  the  text-book  on  which  the  examination  in  iron  ship- 
building of  candidates  for  promotion  in  the  dockyards  will  be  mainly  based."— 
Engineering. 

Weales  Dictionary  of  Terms. 

A    DICTIONARY  of  TERMS   used  in  ARCHITECTURE, 
BUILDING,  ENGINEERING,  MINING,    METALLURGY, 
ARCHEOLOGY,  the  FINE  ARTS,  &c.     By  John  Weale. 
Fifth  Edition,  revised  and  corrected  by  Robert  Hunt,  F.R.S., 
Keeper  of  Mining  Records,  Editor  of  "  Ure's  Dictionary  of  Arts," 
&c.     i2mo,  cloth  boards,  6s. 
**  A  book  for  the  enlightenment  of  those  whose  memory  is  treacherous  or  education 
deficient  in  matters  scientific  and  industrial.     The  additions  made  of  modern  disco- 
veries and  knowledge  are  extensive.     The  result  is  570  pages  of  concentrated  essence 
of  elementary  knowledge,  admirably  and  systematically  arranged,  and  presented  in 
neat  and  handy  form." — Iron. 

"  The  best  small  technological  dictionary  in  the  language." — Architect. 
"A  comprehensive  and  accurate  compendium.  Author,  editor,  and  publishers  de- 
serve high  commendations  for  producing  such  a  useful  work.  We  can  warmly  recom- 
mend such  a  dictionary  as  a  standard  work  of  reference  to  our  subscribers.  Every 
ironmonger  should  procure  it — no  engineer  should  be  without  it — builders  and  archi: 
tects  must  admire  it — metallurgists  and  archaeologists  would  profit  by  it." — Iron- 
monger. 

"  The  absolute  accuracy  of  a  work  of  this  character  can  only  be  judged  of  after 
extensive  consultation,  and  from  our  examination  it  appears  very  correct  and  very 
complete." — Mining  Journal. 

"There  is  no  need  now  to  speak  of  the  excellence  of  this  work  ;  it  received  the  ap- 
proval of  the  community  long  ago.  Edited  now  by  Mr.  Robert  Hunt,  and  published 
in  a  cheap,  handy  form,  it  will  be  of  the  utmost  service  as  a  book  of  reference  scarcely 
to  be  exceeded  in  value." — Scotsman. 

Steam. 

THE  SAFE  USE  OF  STEAM  :  containing  Rules  for  Unpro- 
fessional Steam  Users.  By  an  Engineer.  Third  Edition.  i2mo. 
Sewed,  6d. 

N.  B. — This  little  work  should  be  in  the  hands  of  every  person 
having  to  deal  with  a  Steam  Engine  of  any  kind, 

"  If  steam-users  would  but  learn  this  little  book  by  heart,  and  then  hand  it  to 
their  stokers  to  do  the  same,  and  see  that  the  latter  do  it,  boiler  explosions  would 
become  sensations  by  their  rarity."— English  Mechanic. 
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ARCHITECTURE,   &c. 

♦ 

Construction. 

THE  SCIENCE  of  BUILDING :  An  Elementary  Treatise  on 
the  Principles  of  Construction.  By  E.  Wyndham  Tarn,  M.A., 
Architect.    With  47  Wood  Engravings.    Demy  8vo.    8s.  6d.  cloth. 

•'  A  very  valuable  book,  which  we  strongly  recommend  to  all  students." — Builder. 

"  No  architectural  student  should  be  without  this  hand-book." — Architect. 

"An  able  digest  of  information  which  is  only  to  be  found  scattered  through  various 
works. "  — Engineering. 

Beaton  s  Pocket  Estimator. 

THE  POCKET  ESTIMATOR  FOR  THE  BUILDING 
TRADES,  being  an  easy  method  of  estimating  the  various  parts 
of  a  Building  collectively,  more  especially  applied  to  Carpenters' 
and  Joiners'  work,  priced  according  to  the  present  value  of  material 
and  labour.  By  A.  C.  Beaton,  Author  of  '  Quantities  and 
Measurements.'  Second  Edition.  Carefully  revised.  33  Wood- 
cuts.    Leather.     Waistcoat-pocket  size.     is.  6d. 

Beaton's  Builders'  and  Surveyors  Technical  Guide. 

THE  POCKET  TECHNICAL  GUIDE  AND  MEASURER 
FOR  BUILDERS  AND  SURVEYORS:  containing  a  Complete 
Explanation  of  the  Terms  used  in  Building  Construction,  Memo- 
randa for  Reference,  Technical  Directions  for  Measuring  Work  in 
all  the  Building  Trades,  &c,  &c.  By  A.  C.  Beaton.  With  19 
Woodcuts.     Leather.     Waistcoat -pocket  size.     is.  6d. 

Villa  Architecture. 

A  HANDY   BOOK  of  VILLA  ARCHITECTURE ;  being  a 
Series  of  Designs  for  Villa  Residences  in  various  Styles.     With 
Detailed  Specifications  and  Estimates.     By  C.  Wickes,  Architect, 
Author  of  "  The  Spires  and  Towers  of  the  Mediaeval  Churches  of  Eng- 
land," &c.  Complete  in  1  vol.  61  Plates.  4to,  2/.  2s.  half  morocco. 
***  A  Selection  from  the  Above,  containing  30  Designs, 
with  Detailed  Specifications,  Estimates,  &c.     21s.  half  morocco. 
"  The  whole  of  the  designs  bear  evidence  of  their  being  the  work  of  an  artistic 
architect,  and  they  will  prove  very  valuable  and  suggestive." — Building  News. 

House  Painting. 

HOUSE  PAINTING,  GRAINING,  MARBLING,  AND 
SIGN  WRITING  :  a  Practical  Manual  of.  With  9  Coloured 
Plates  of  Woods  and  Marbles,  and  nearly  150  Wood  Engravings. 
By  Ellis  A.  Davidson,  Author  of  'Building  Construction,'  &c. 
Second  Edition,  carefully  revised.  l2mo,  6s.  cloth  boards. 
u  Contains  a  mass  of  information  of  use  to  the  amateur  and  of  value  to  the  practical 
man." — English  Mechanic. 

"  Deals  with  the  practice  of  painting  in  all  its  parts,  from  the  grinding  of  colours 
to  varnishing  and  gilding." — Architect. 

Wilsons  Boiler  and  Factory  Chimneys. 

BOILER  AND  FACTORY  CHIMNEYS  ;  their  Draught-power 
and  Stability,  with  a  chapter  on  Lightning  Conductors.  By  Robert 
Wilson,  A  I.C.E.,  Author  of  "Treatise  on  Steam  .Boilers," 
&c,  &c.     Crown  8vo,  y.  6d.,  cloth.  \Just published. 

"A  most  valuable  book  of  its  kind,  full  of  useful  information,  definite  in  statement, 
and  thoroughly  practical  in  treatment." — The  Local  Government  Chronicle. 
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A  Book  on  Bttilding. 

A  BOOK  ON  BUILDING,  CIVIL  AND  ECCLESIASTICAL. 

By  Sir   Edmund   Beckett,    Bart,    LL.D.,    Q.C.,     E.R.A.S., 

Author  of  "  Clocks  and  Watches  and  Bells,"  &c.     Crown  8vo, 

with  Illustrations,  Js.  6d.,  cloth. 

"A  book  which  is  always  amusing  and  nearly  always  instructive.     Sir  E.  Beckett 

will  be  read  for  the  raciness  of  his  style.     We  are  able  very  cordially  to  recommend 

all  persons  to  read  it  for  themselves.     The  style  throughout  is  in  the  highest  degree 

condensed  and  epigrammatic."'—  Times. 

"  We  commend  the  book  to  the  thoughtful  consideration  of  all  who  are  interested 
in  the  building  art." — Builder. 

"There  is  hardly  a  subject  connected  with  either  building  or  repairing  on  which 
sensible  and  practical  directions  will  not  be  found,  the  use  of  which  is  probably 
destined  to  prevent  many  an  annoyance,  disappointment,  and  unnecessary  expense." 
—Daily  News 

Architecture,  Ancient  and  Modern. 

RUDIMENTARY  ARCHITECTURE,  Ancient  and  Modern. 
Consisting  of  VITRUVIUS,  translated  by  Joseph  Gwilt, 
F.S.A.,  &c,  with  23  fine  copper  plates;  GRECIAN  Archi- 
tecture, by  the  Earl  of  Aberdeen  ;  the  ORDERS  of 
Architecture,  by  W.  H.  Leeds,  Esq. ;  The  STYLES  of  Archi- 
tecture of  Various  Countries,  by  T.  Talbot  Bury;  The 
PRINCIPLES  of  DESIGN  in  Architecture,  by  E.  L.  Garbett. 
In  one  volume,  half-bound  (pp.  1,100),  copiously  illustrated,  I2.y. 
*^*  Sold  separately,  in  two  vols.,  as  follows — 

ANCIENT    ARCHITECTURE.      Containing   Gwilt's    Vitruvius 
and  Aberdeen's  Grecian  Architecture.     Price  6s.  half-bound. 

N.B.  —  This  is  the  only  editio7i  of  VITRUVIUS  procurable  at  a 
moderate  price. 

MODERN  ARCHITECTURE.    Containing  the  Orders,  by  Leeds  ; 
The  Styles,  by  Bury ;  and  Design,  by  Garbett.     6s.  half-bound. 

The  Young  Architect's  Book. 

HINTS  TO  YOUNG  ARCHITECTS.  By  George  Wight- 
wick,  Architect,  Author  of  "  The  Palace  of  Architecture,"  &c.  &c. 
New  Edition,  revised  and  enlarged.  By  G.  Huskisson  GuiL* 
laume,  Architect.  Numerous  illustrations.  1 2mo,  cloth  boards,  4s. 
"Will  be  found  an  acquisition  to  pupils,  and  a  copy  ought  to  be  considered  as 
necessary  a  purchase  as  a  box  of  instruments." — Architect. 

"  Contains  a  large  amount  of  information,  which  young  architects  will  do  well  to 
acquire,  if  they  wish  to  succeed  in  the  everyday  work  of  their  profession.  ' — English 
Mechanic. 

Drawing  for  Builders  and  Students. 

PRACTICAL  RULES  ON  DRAWING  for  the  OPERATIVE 
BUILDER  and  YOUNG  STUDENT  in  ARCHITECTURE. 
By  George  Pyne,  Author  of  a  "  Rudimentary  Treatise  on  Per- 
spective for  Beginners."     With  14  Plates,  4to,  ys.  6d.  boards. 

Builders  and  Contractor s  Price  Book. 

LOCKWOOD  &  CO.'S  BUILDER'S  AND  CONTRACTOR'S 
PRICE  BOOK  for  1878,  containing  the  latest  prices  of  all  kinds 
of  Builders'  Materials  and  Labour,  and  of  all  Trades  connected 
with  Building,  &c,  &c.  The  whole  revised  and  edited  by 
Francis  T.  W.  Miller,  Architect  and  Surveyor.  Fcap.  8vo, 
strongly  half-bound,  4^. 
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Handbook  of  Specifications. 

THE  HANDBOOK  OF  SPECIFICATIONS  ;  or,  Practical 
Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder,  in  drawing 
up  Specifications  and  Contracts  for  Works  and  Constructions. 
Illustrated  by  Precedents  of  Buildings  actually  executed  by  eminent 
Architects  and  Engineers.  Preceded  by  a  Preliminary  Essay,  and 
Skeletons  of  Specifications  and  Contracts,  &c,  &c.  By  Professor 
Thomas  L.  Donaldson,  M.I.B.A.  With  A  Review  of  the 
Law  of  Contracts.  By  W.  Cunningham  Glen,  of  the 
Middle  Temple.     With  33  Lithographic  Plates,  2  vols.,  8vo,  2/.  2s. 

"  In  these  two  volumes  of  1,100  pages  (together),  forty-four  specifications  of  executed 
works  are  given,  including  the  specifications  for  parts  of  the  new  Houses  of  Parliament, 
by  Sir  Charles  Barry,  and  for  the  new  Royal  Exchange,  by  Mr.  Tite,  M.P. 
Donaldson's  Handbook  of  Specifications  must  be  bought  by  all  architects." — Builder. 

Taylor  and  Cresys  Rome. 

THE  ARCHITECTURAL  ANTIQUITIES  OF  ROME.  By 
the  late  G.  L.  Taylor,  Esq.,  F.S.A.,  and  Edward  Cresy,  Esq. 
New  Edition,  thoroughly  revised,  and  supplemented  under  the 
editorial  care  of  the  Rev.  Alexander  Taylor,  M.A.  (son  of 
the  late  G.  L.  Taylor,  Esq.),  Chaplain  of  Gray's  Inn.  This  is 
the  only  book  which  gives  on  a  large  scale,  and  with  the  precision 
of  architectural  measurement,  the  principal  Monuments  of  Ancient 
Rome  in  plan,  elevation,  and  detail.  Large  folio,  with  130  Plates, 
half-bound,  3/.  3s. 
* •*  Originally  published  in  two  volumes,  folio,  at  18/.  iSs. 

Specifications  for  Practical  Architecture. 

SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE: 

A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder ;  with 

an  Essay  on  the  Structure  and  Science  of  Modern  Buildings.     By 

Frederick  Rogers,   Architect.      With  numerous  Illustrations. 

Demy  8vo,  15^.,  cloth.     (Published  at  1/.  I  or.) 

***  A  volume  of  specifications  of  a  practical  character  being  greatly  required,  and  the 

eld  standard  work  of  Alfred  Bartholomew  being  out  of  print,  the  author,  on  the  basis 

of  that  work,  has  produced  the  above.     He  has  also  inserted  specifications  of  works 

that  have  been  erected  in  his  own  practice. 

The  House-Owner's  Estimator. 

THE  HOUSE-OWNER'S  ESTIMATOR;  or,  What  will  it 
Cost  to  Build,  Alter,  or  Repair?  A  Price-Book  adapted  to  the 
Use  of  Unprofessional  People  as  well  as  for  the  Architectural 
Surveyor  and  Builder.  By  the  late  James  D.  Simon,  A.R.I.B.A. 
Edited  and  Revised  by  Francis  T.  W.  Miller,  Surveyor.  With 
numerous  Illustrations.  Second  Edition,  with  the  prices  carefully 
revised  to  1875.     Crown  8vo,  cloth,  3s.  6d. 

'*  In  two  years  it  will  repay  its  cost  a  hundred  times  over." — Field. 
"  A  very  handy  book  for  those  who  want  to  know  what  a  house  will  cost  to  build, 
alter,  or  repair." — English  Mechanic. 

"Especially  valuable  to  non-professional  readers." — Mining  Journal. 

Useful  Text- Book  for  Architects. 

THE  ARCHITECT'S  GUIDE  :  Being  a  Text-book  of  Useful 
Information  for  Architects,  Engineers,  Surveyors,  Contractors, 
Clerks  of  Works,  &c. ,'  &c.  By  Frederick  Rogers,  Architect, 
Author  of  '  Specifications  for  Practical  Architecture,'  &c.  With 
numerous   Illustrations.     Crown  8vo,  6s.  cloth. 
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CARPENTRY,  TIMBER,  MECHANICS. 

4 

Tredgold's  Carpentry \  new  and  cheaper  Edition. 

THE    ELEMENTARY    PRINCIPLES   OF   CARPENTRY  : 

a  Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the 
Resistance  of  Timber,  and  the  Construction  of  Floors,   Arches, 
Bridges,  Roofs,  Uniting  Iron  and  Stone  with  Timber,  &c.    To  which 
is  added  an  Essay  on  the  Nature  and  Properties  of  Timber,  &c, 
with  Descriptions  of  the  Kinds  of  Wood  used  in  Building ;  also 
numerous  Tables  of  the  Scantlings  of  Timber  for  different  purposes, 
the  Specific  Gravities  of  Materials,  &c.     By  Thomas  Tredgold, 
C.E.     Edited  by  Peter  Barlow,  F.R.S.     Fifth  Edition,  cor- 
rected and  enlarged.    With  64  Plates  (1 1  of  which  now  first  appear 
in  this  edition),  Portrait  of  the  Author,  and  several  Woodcuts.    In 
I  vol.,  4to,  published  at  2/.  2s. ,  reduced  to  1/.  $s.,  cloth. 
"' Tredgold' s  Carpentry'  ought  to  be  in  every  architect's  and  every  builder's 
library,  and  those  who  do  not  already  possess  it  ought  to  avail  themselves  of  the  new 
issue. " — Builder. 

"A  work  whose  monumental  excellence  must  commend  it  wherever  skilful  car- 
pentry is  concerned.  The  Author's  principles  are  rather  confirmed  than  impaired  by 
time,  and,  as  now  presented,  combine  the  surest  base  with  the  most  interesting  display 
of  progressive  science.  The  additional  plates  are  of  great  intrinsic  value." — Building 
News. 

Grandys  Timber  Tables. 

THE   TIMBER   IMPORTER'S,    TIMBER   MERCHANTS, 

and  BUILDER'S    STANDARD  GUIDE.      By  Richard  E. 

Grandy.     Comprising  : — An  Analysis  of  Deal  Standards,  Home 

and  Foreign,  with  comparative  Values  and  Tabular  Arrangements 

for  Fixing  Nett  Landed  Cost  on  Baltic  and  North  American  Deals, 

including  all  intermediate  Expenses,  Freight,  Insurance,  &c,  &c.  ; 

together  with  Copious  Information  for  the  Retailer  and  Builder. 

Second  Edition.      Carefully  revised  and  corrected.      i2mo,  3s.  6d. 

cloth. 

"  Everything  it  pretends  to  be :  built  up  gradually,  it  leads  one  from  a  forest  to  a 

treenail,  and  throws  in,  as  a  makeweight,  a  host  of  material  concerning  bricks,  columns, 

cisterns,  &c. — all  that  the  class  to  whom  it  appeals  requires." — English  Mechanic. 

"  The  only  difficulty  we  have  is  as  to  what  is  not  in  its  pages.  What  we  have  tested 
of  the  contents,  taken  at  random,  is  invariably  correct." — Illustrated  Builders  Journal. 

Tables  for  Packing-Case  Makers. 

PACKING-CASE  TABLES  ;  showing  the  number  of  Superficial 
Feet  in  Boxes  or  Packing-Cases,  from  six  inches  square  and 
upwards.  Compiled  by  William  Richardson,  Accountant. 
Second  Edition.    Oblong  4*0,  3s.  6d.9  cloth.  [Just  Published. 

"Will  save  much  labour  and  calculation  to  packing-case  makers  and  those  who  use 
packing-cases." — Grocer.  "  Invaluable  labour-saving  tables." — Ironmonger. 

Nicholsons  Carpenter s  Guide. 

THE  CARPENTER'S  NEW  GUIDE ;  or,  BOOK  of  LINES 
for  CARPENTERS  :  comprising  all  the  Elementary  Principles 
essential  for  acquiring  a  knowledge  of  Carpentry.  Founded  on  the 
late  Peter  Nicholson's  standard  work.  A  new  Edition,  revised 
by  Arthur  Ashpitel,  F.S.A.,  together  with  Practical  Rules  on 
Drawing,  by  George  Pyne.     With  74  Plates,  4to,  1/.  is.  cloth. 
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Dowsing 9s  Timber  Merchant's  Companion. 

THE  TIMBER  MERCHANT'S  AND  BUILDER'S  COM- 
PANION ;  containing  New  and  Copious  Tables  of  the  Reduced 
Weight  and  Measurement  of  Deals  and  Battens,  of  all  sizes,  from 
One  to  a  Thousand  Pieces,  and  the  relative  Price  that  each  size 
bears  per  Lineal  Foot  to  any  given  Price  per  Petersburgh  Standard 
Hundred ;  the  Price  per  Cube  Foot  of  Square  Timber  to  any  given 
Price  per  Load  of  50  Feet ;  the  proportionate  Value  of  Deals  and 
Battens  by  the  Standard,  to  Square  Timber  by  the  Load  of  50  Feet ; 
the  readiest  mode  of  ascertaining  the  Price  of  Scantling  per  Lineal 
Foot  of  any  size,  to  any  given  Figure  per  Cube  Foot.  Also  a 
variety  of  other  valuable  information.  By  William  Dowsing, 
Timber  Merchant.  Third  Edition,  Revised  and  Corrected.  Crown 
8vo,  3J*.  cloth. 

"Everything  is  as  concise  and  clear  as  it  can  possibly  be  made.     There  can  be  no 
doubt  that  every  timber  merchant  and  builder  ought  to  possess  it." — Hull  Advertiser* 

Timber  Freight  Book. 

THE  TIMBER  IMPORTERS'  AND  SHIPOWNERS' 
FREIGHT  BOOK  :  Being  a  Comprehensive  Series  of  Tables  for 
the  Use  of  Timber  Importers,  Captains  of  Ships,  Shipbrokers, 
Builders,  and  all  Dealers  in  Wood  whatsoever.  By  WILLIAM 
Richardson,  Timber  Broker.     Crown  8vo,  6s. ,  cloth. 

Horton!s  Measurer. 

THE  COMPLETE  MEASURER ;  setting  forth  the  Measure- 
ment of  Boards,   Glass,  &c,  &c. ;  Unequal-sided,   Square-sided, 
Octagonal-sided,  Round  Timber  and  Stone,  and  Standing  Timber. 
With    just   allowances  for  the  bark  in  the  respective  species  of 
trees,  and  proper  deductions  for  the  waste  in  hewing  the  trees, 
&c. ;  also  a  Table  showing  the  solidity  of   hewn  or  eight-sided 
timber,  or  of  any  octagonal-sided    column.      Compiled  for  the 
accommodation  of  Timber-growers,  Merchants,    and    Surveyors, 
Stonemasons,   Architects,   and  others.     By   Richard   Horton. 
Third  edition,  with  considerable  and  valuable   additions,    i2mo, 
strongly  bound  in  leather,  $s. 
"Not  only  are  the  best  methods  of  measurement  shown,  and  in  some  instances 
illustrated  by  means  of  woodcuts,  but  the  erroneous  systems  pursued  by  dishonest 
dealers  are  fully  exposed The  work  must  be  considered  to  be  a  valuable  addi- 
tion to  every  gardener's  library. — Garden. 

Superficial  Measurement. 

THE  TRADESMAN'S  GUIDE  TO  SUPERFICIAL  MEA- 
SUREMENT. Tables  calculated  from  1  to  200  inches  in  length, 
by  I  to  108  inches  in  breadth.  For  the  use  of  Architects,  Surveyors, 
Engineers,  Timber  Merchants,  Builders,  &c.  By  James  Haw- 
kings.     Fcp.  3J.  6d.  cloth. 

Practical  Timber  Merchant. 

THE  PRACTICAL  TIMBER  MERCHANT,  being  a  Guide 
for  the  use  of  Building  Contractors,  Surveyors,  Builders,  &c, 
comprising  useful  Tables  for  all  purposes  connected  with  the 
Timber  Trade,  Marks  of  Wood,  Essay  on  the  Strength  of  Timber, 
Remarks  on  the  Growth  of  Timber,  &c.  By  W.  Richardson. 
Fcap.  8vo,  3 s.  6d.,  cloth. 
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The  Mechanic  s  Workshop  Companion, 

THE  OPERATIVE  MECHANIC'S  WORKSHOP  COM- 
PANION,  and  THE  SCIENTIFIC  GENTLEMAN'S  PRAC- 
TICAL ASSISTANT.  By  William  Templeton.  Twelfth 
Edition,  with  Mechanical  Tables  for  Operative  Smiths,  Millwrights, 
Engineers,  &c. ;  and  an  Extensive  Table  of  Powers  and  Roots, 
&c,  &c.     II  Plates.     i2mo,  $s.  bound. 

"As  a  text-book  of  reference,  in  which  mechanical  and  commercial  demands  are 
judiciously  met,  Templeton's  Companion  stands  unrivalled." — Mechanics' Magazine. 

"  Admirably  adapted  to  the  wants  of  a  very  large  class.  It  has  met  with  great 
success  in  the  engineering  workshop,  as  we  can  testify  ;  and  there  are  a  great  many 
men  who,  in  a  great  measure,  owe  their  rise  in  life  to  this  little  work. " — Building  News-. 

Engineers  Assistant. 

THE  ENGINEER'S,  MILLWRIGHT'S,  and  MACHINIST'S 
PRACTICAL  ASSISTANT  ;  comprising  a  Collection  of  Useful 
Tables,  Rules,  and  Data.  Compiled  and  Arranged,  with  Original 
Matter,  by  William  Templeton.  6th  Edition.  i8mo,  2s.  6d. 
cloth. 

"  So  much  varied  information  compressed  into  so  small  a  space,  and  published  at  a 
price  which  places  it  within  the  reach  of  the  humblest  mechanic,  cannot  fail  to  com- 
mand the  sale  which  it  deserves.  With  the  utmost  confidence  we  commend  this  book 
to  the  attention  of  our  readers." — Mechanics'  Magazine. 

"A  more  suitable  present  to  an  apprentice  to  any  of  the  mechanical  trades  could  not 
possibly  be  made." — Building  News. 

Designing  Measuring,  and  Valuing. 

THE  STUDENT'S  GUIDE  to  the  PRACTICE  of  MEA- 
SURING, and  VALUING  ARTIFICERS'  WORKS  ;  containing 
Directions  for  taking  Dimensions,  Abstracting  the  same,  and  bringing 
the  Quantities  into  Bill,  with  Tables  of  Constants,  and  copious 
Memoranda  for  the  Valuation  of  Labour  and  Materials  in  the  re- 
spective Trades  of  Bricklayer  and  Slater,  Carpenter  and  Joiner, 
Painter  and  Glazier,  Paperhanger,  &c.  With  43  Plates  and  Wood- 
cuts. Originally  edited  by  Edward  Dobson,  Architect.  New 
Edition,  re-written,  with  Additions  on  Mensuration  and  Construc- 
tion, and  useful  Tables  for  facilitating  Calculations  and  Measure- 
ments.   By  E.  Wyndham  Tarn,  M.A.,  8vo,  \os.  6d.  cloth. 

"  We  have  failed  to  discover  anything  connected  with  the  building  trade,  from  ex- 
cavating foundations  to  bell-hanging,  that  is  not  fully  treated  upon." — The  Artizan. 

"  Altogether  the  book  is  one  which  well  fulfils  the  promise  of  its  title-page,  and  we 
can  thoroughly  recommend  it  to  the  class  for  whose  use  it  has  been  compiled.  Mr. 
Tarn's  additions  and  revisions  have  much  increased  the  usefulness  of  the  work,  and 
have  especially  augmented  its  value  to  students." — Engineering. 

Plumbing. 

PLUMBING  ;  a  text-book  to  the  practice  of  the  art  or  craft  of  the 
plumber.  With  supplementary  chapters  upon  house- drainage,  em- 
bodying the  latest  improvements.  By  William  Paton  Buchan, 
Sanitary  Engineer.  i2mo.,  with  about  300  illustrations.  3*.  6d.> 
cloth. 
"There  is  no  other  manual  in  existence  of  the  plumber's  art;  and  the  volume  will 
be  welcomed  as  the  work  of  a  practical  master  of  his  trade." — Public  Health. 

"  The  chapters  on  house-drainage  may  be  usefully  consulted,  not  only  by  plumbers, 
but  also  by  engineers  and  all  engaged  or  interested  in  house-building." — Iron. 

"  A  book  containing  a  large  amount  of  practical  information,  put  together  in  a  very 
intelligent  manner,  by  one  who  is  well  qualified  for  the  task." — City  Press. 
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MATHEMATICS,   &c. 

♦ 

Gregory  s  Practical  Matke7natics. 

MATHEMATICS  for  PRACTICAL  MEN  ;  being  a  Common- 
place  Book  of  Pure  and  Mixed  Mathematics.  Designed  chiefly 
for  the  Use  of  Civil  Engineers,  Architects,  and  Surveyors.  Part  I. 
Pure  Mathematics — comprising  Arithmetic,  Algebra,  Geometry, 
Mensuration,  Trigonometry,  Conic  Sections,  Properties  of  Curves. 
Part  II.  Mixed  Mathematics — comprising  Mechanics  in  general, 
Statics,  Dynamics,  Hydrostatics,  Hydrodynamics,  Pneumatics, 
Mechanical  Agents,  Strength  of  Materials.  With  an  Appendix  of 
copious  Logarithmic  and  other  Tables.  By  Olinthus  Gregory, 
LL.  D. ,  F.R.  A.  S.  Enlarged  by  Henry  Law,  C.  E.  4th  Edition, 
carefully  revised  and  corrected  by  J.  R.  Young,  formerly  Profes- 
sor of  Mathematics,  Belfast  College;  Author  of  "A  Course  of 
Mathematics, "  &c.     With  13  Plates.     Medium  8vo,  1/.  is.  cloth. 

"  As  a  standard  work  on  mathematics  it  has  not  been  excelled." — Artizan. 

"  The  engineer  or  architect  will  here  find  ready  to  his  hand,  rules  for  solving  nearly 
every  mathematical  difficulty  that  may  arise  in  his  practice.  The  rules  are  in  all  cases 
explained  by  means  of  examples,  in  which  every  step  of  the  process  is  clearly  worked 
out. " — Builder. 

"One  of  the   most   serviceable  books   to  the   practical  mechanics  of  the  country. 

In  the  edition  just  brought  out,  the  work  has  again  been  revised  by 

Professor  Young.  He  has  modernised  the  notation  throughout,  introduced  a  few 
paragraphs  here  and  there,  and  corrected  the  numerous  typographical  errors  which 
have  escaped  the  eyes  of  the  former  Editor.  The  book  is  now  as  complete  as  it  is 
possible  to  make  it.  It  is  an  instructive  book  for  the  student,  and  a  Text- 
book for  him  who  having  once  mastered  the  subjects  it  treats  of,  needs  occasionally  to 
refresh  his  memory  upon  them." — Building  News. 

The  Metric  System. 

A  SERIES  OF  METRIC  TABLES,  in  which  the  British 
Standard  Measures  and  Weights  are  compared  with  those  of  the 
Metric  System  at  present  in  use  on  the  Continent.  By  C.  H. 
Dowling,  C.  E.  Second  Edition,  revised  and  enlarged.  8vo, 
10s.  (yd.  strongly  bound. 

"Mr.  Bowling's  Tables,  which  are  well  put  together,  come  just  in  time  as  a  ready 
reckoner  for  the  conversion  of  one  system  into  the  other." — Athenceum. 

"Their  accuracy  has  been  certified  by  Prof.  Airy,  Astronomer-Royal."—  Builder. 

"  Resolution  8. — That  advantage  will  be  derived  from  the  recent  publication  of 
Metric  Tables,  by  C.  H.  Dowling,  C.E."— Report  of  Section  F,  Brit.  Assoc,  Bath. 

Comprehensive  Weight  Calculator. 

THE  WEIGHT  CALCULATOR;  being  a  Series  of  Tables 
upon  a  New  and  Comprehensive  Plan,  exhibiting  at  one  Reference 
the  exact  Value  of  any  Weight  from  lib.  to  15  tons,  at  300  Pro- 
gressive Rates,  from  1  Penny  to  168  Shillings  per  cwt.,  and  con- 
taining 186,000  Direct  Answers,  which  with  their  Combinations, 
consisting  of  a  single  addition  (mostly  to  be  performed  at  sight), 
will  afford  an  aggregate  of  10,266,000  Answers  ;  the  whole  being 
calculated  and  designed  to  ensure  Correctness  and  promote 
Despatch.  By  Henry  Harben,  Accountant,  Sheffield,  Author 
of  'The  Discount  Guide. '  An  entirely  New  Edition,  carefully 
revised.     Royal  8vo,  strongly  half-bound,  30J. 
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Comprehensive  Discount  Guide. 

THE  DISCOUNT  GUIDE  :  comprising  several  Series  of  Tables 
for  the  use  of  Merchants,  Manufacturers,  Ironmongers,  and  others, 
by  which  may  be  ascertained  the  exact  profit  arising  from  any  mode 
of  using  Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and 
the  method  of  either  Altering  a  Rate  of  Discount,  or  Advancing  a 
Price,  so  as  to  produce,  by  one  operation,  a  sum  that  will  realise 
any  required  profit  after  allowing  one  or  more  Discounts  :  to  which 
are  added  Tables  of  Profit  or  Advance  from  I \  to  90  per  cent., 
Tables  of  Discount  from  i\  to  98!  per  cent.,  and  Tables  of  Commis- 
sion, &c,  from  \  to  10  per  cent.  By  Henry  Harben,  Accountant, 
Author  of  "  The  Weight  Calculator."  New  Edition,  carefully  Re- 
vised and  Corrected.  In  a  handsome  demy  8vo.  volume  (544  pp.), 
strongly  and  elegantly  half-bound,  £1  $s. 

Inwood's  Tables,  greatly  enlarged  and  improved. 

TABLES  FOR  THE  PURCHASING  of  ESTATES,  Freehold, 
Copyhold,  or  Leasehold;  Annuities,  Advowsons,  &c.,  and  for  the 
Renewing  of  Leases  held  under  Cathedral  Churches,  Colleges,  or 
other  corporate  bodies ;  for  Terms  of  Years  certain,  and  for  Lives  ; 
also  for  Valuing  Reversionary  Estates,  Deferred  Annuities,  Next 
Presentations,  &c,  together  with  Smart's  Five  Tables  of  Compound 
Interest,  and  an  Extension  of  the  same  to  Lower  and  Intermediate 
Rates.  By  William  Inwood,  Architect.  The  20th  edition,  with 
considerable  additions,  and  new  and  valuable  Tables  of  Logarithms 
for  the  more  Difficult  Computations  of  the  Interest  of  Money,  Dis- 
count, Annuities,  &c.,  by  M.  Fedor  Thoman,  of  the  Societe 
Credit  Mobilier  of  Paris.  I2mo,  8s.  cloth. 
■•  Those  interested  in  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of 

compensation  cases,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c,  will 

find  the  present  edition  of  eminent  service. " — Engineering. 

"  *  Inwood's  Tables'  still  maintain  a  most  enviable  reputation.  The  new  issue  has  been 

enriched  by  large  additional  contributions  by  M.  Fedor  Thoman,  whose  carefully 

arranged  Tables  cannot  fail  to  be  of  the  utmost  utility."— Mi?iing Journal. 

Geometry  for  the  Architect,  Engineer,  &c. 

PRACTICAL  GEOMETRY,   for  the  Architect,  Engineer,  and 
Mechanic ;  giving  Rules  for  the  Delineation  and  Application  of 
various  Geometrical  Lines,  Figures  and  Curves.    By  E.  W.  Tarn, 
M.A.,    Architect,    Author   of   "The  Science  of  Building,"  &c. 
With  164  Illustrations.     Demy  8vo.     12s.  6d.,  cloth. 
u  No  book  with  the  same  objects  in  view  has  ever  been  published  in  which  the 
clearness  of  the  rules  laid  down  and  the  illustrative  diagrams  have  been  so  satis- 
factory."— Scotsman. 

Compound  Interest  and  Annuities. 

THEORY  of  COMPOUND   INTEREST  and  ANNUITIES  ; 
with  Tables  of  Logarithms  for  the  more  Difficult  Computations  of 
Interest,  Discount,  Annuities,   &c,  in  all  their  Applications  and 
Uses  for  Mercantile  and  State  Purposes.    With  an  elaborate  Intro- 
duction.     By  Fedor  Thoman,   of  the  Societe  Credit  Mobilier, 
.  Paris.  3rd  Edition,  carefully  revised  and  corrected.  i2mo,4s.6d.9cl. 
A  very  powerful  work,  and  the  Author  has  a  very  remarkable  command  of  his 
subject." — Professor  A.  de  Morgan. 

"  We  recommend  it  to  the  notice  of  actuaries  and  accountants." — Atken&um. 

***  The  above  bound  with  LlNTERN's  MINERAL  SURVEYOR, 
(See  page  10.)     Price  *js.  6d.  cloth. 
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SCIENCE  AND  ART. 


Brewing. 

A  HANDBOOK  FOR  YOUNG  BREWERS.      By  Herbert 

Edwards    Wright,  B.A.  (Trin.  Coll.   Camb.).      Crown  8vo, 

3^.  6d. ,  cloth.  \Just  Published. 

11 A  thoroughly  scientific  treatise  in  popular  language.      It  is  evident  that  the 

author  has  mastered  his  subject  in  its  scientific  aspects." — Morning-  Advertiser. 

"  We  would  particularly  recommend  all  teachers  of  the  art  to  place  a  copy  of  it  in 
every  pupil's  hands,  and  we  feel  sure  its  perusal  will  be  attended  with  advantage." — 
Brewer. 

The  Military  Sciences. 

AIDE-MEMOIRE  to  the  MILITARY  SCIENCES.  Framed 
from  Contributions  of  Officers  and  others  connected  with  the  dif- 
ferent Services.  Originally  edited  by  a  Committee  of  the  Corps  of 
Royal  Engineers.  Second  Edition,  most  carefully  revised  by  an 
Officer  of  the  Corps,  with  many  additions ;  containing  nearly  350 
Engravings  and  many  hundred  Woodcuts.  3  vols,  royal  8vo,  extra 
cloth  boards,  and  lettered,  4/.  iar. 

"A  compendious  encyclopaedia  of  military  knowledge." — Edinburgh  Review. 
"  The  most  comprehensive  work  of  reference  to  the  military  and  collateral  sciences." 
— •  Volunteer  Service  Gazette. 

Field  Fortification. 

A  TREATISE  on  FIELD  FORTIFICATION,  the  ATTACK 
of  FORTRESSES,  MILITARY  MINING,  and  RECON- 
NOITRING. By  Colonel  I.  S.  Macaulay,  late  Professor  of 
Fortification  in  the  R.  M.  A.,  Woolwich.  Sixth  Edition,  crown 
8vo,  cloth,  with  separate  Atlas  of  12  Plates,  \2s.  complete. 

Field  Fortification. 

HANDBOOK  OF  FIELD  FORTIFICATION,  intended  for 
the  Guidance  of  Officers  preparing  for  Promotion,  and  especially 
adapted  to  the  requirements  of  Beginners.  By  Major  W.  W. 
Knollys,  F.R.G.S.,  93rd  Sutherland  Highlanders,  &c.  With 
163  Woodcuts.     Crown  8vo,  y.  6d.  cloth. 

Dye-  Wares  and  Colours. 

THE  MANUAL  of  COLOURS  and  DYE-WARES:  their 
Properties,  Applications,  Valuation,  Impurities,  and  Sophistications. 
For  the  Use  of  Dyers,  Printers,  Dry  Salters,  Brokers,  &c.  By  J. 
W.  Slater.     Post  8vo,  Js.  6d.9  cloth. 

"A  complete  encyclopaedia  of  the  materia  tinctoria.  The  information  given 
respecting  each  article  is  full  and  precise,  and  the  methods  of  determining  the  value 
of  articles  such  as  these,  so  liable  to  sophistication,  are  given  with  clearness,  and  are 
practical  as  well  as  valuable." — Chemist  and  Druggist. 

Storms. 

STORMS  :  their  Nature,  Classification,  and  Laws,  with  the 
Means  of  Predicting  them  by  their  Embodiments,  the  Clouds. 
By  William  Blasius.  With  Coloured  Plates  and  numerous 
Wood  Engravings.     Crown  8vo,  ioj.  6d.  cloth  boards. 


24  WORKS  IN  SCIENCE  AND  ART,  ETC., 


Light-Houses. 

EUROPEAN  LIGHT-HOUSE  SYSTEMS  ;  being  a  Report  of 
a  Tour  of  Inspection  made  in  1873.  By  Major  George  H. 
Elliot,  Corps  of  Engineers,  U.S.A.  Illustrated  by  51  En- 
gravings and  31  Woodcuts  in  the  Text.     8vo,  2U.  cloth. 

Electricity. 

A  MANUAL  of  ELECTRICITY ;  including  Galvanism,   Mag- 
netism, Diamagnetism,  Electro-Dynamics,  Magno- Electricity,  and 
the  Electric  Telegraph.     By  Henry  M.  Noad,  Ph.D.,  F.C.S., 
Lecturer  on  Chemistry  at  St.  George's  Hospital.     Fourth  Edition, 
entirely  rewritten.    Illustrated  by  500  Woodcuts.    8vo,  1/.  4-r.  cloth. 
''The  commendations  already  bestowed  in  the  pages  of  the  Lancet  on  the  former 
editions  of  this  work  are  more  than  ever  merited  by  the  present.     The  accounts  given 
of  electricity  and  galvanism  are  not  only  complete  in  a  scientific  sense,  but,  which  is  a 
rarer  thing,  are  popular  and  interesting." — Lancet. 

Text-Book  of  Electricity. 

THE  STUDENT'S  TEXT-BOOK  OF  ELECTRICITY.  By 
Henry  M.  Noad,  Ph.D.,  Lecturer  on  Chemistry  at  St.  George's 
Hospital.  New  Edition,  revised  and  enlarged,  with  additions  on 
Telegraphy,  the  Telephone,  Phonograph,  &c,  by  G.  E.  Preece, 
Esq.,  of  the  Telegraph  Department,  General  Post  Office,  London. 
Upwards  of  400  Illustrations. 

\Nearly  ready. 

Rudimentary  Magnetism. 

RUDIMENTARY  MAGNETISM  :  being  a  concise  exposition 
of  the  general  principles  of  Magnetical  Science,  and  the  purposes 
to  which  it  has  been  applied.  By  Sir  W.  Snow  Harris,  F.R.S. 
New  and  enlarged  Edition,  with  considerable  additions  by  Dr. 
Noad,  Ph.D.     With  165  Woodcuts.     i2mo,  cloth,  4^.  6d. 

"As  concise  and  lucid  an  exposition  of  the  phenomena  of  magnetism  as  we  believe 
it  is  possible  to  write." — English  Mechanic. 

"  The  best  possible  manual  on  the  subject  of  magnetism." — Mechanics'  Magaziiie. 

Chemical  Analysis. 

THE  COMMERCIAL  HANDBOOK  of  CHEMICAL  ANA- 
LYSIS ;  or  Practical  Instructions  for  the  determination  of  the  In- 
trinsic or  Commercial  Value  of  Substances  used  in  Manufactures, 
in  Trades,  and  in  the  Arts.  By  A.  Normandy,  Author  of  "  Prac- 
tical Introduction  to  Rose's  Chemistry,"  and  Editor  of  Rose's 
"  Treatise  on  Chemical  Analysis."  New  Editio?i.  Enlarged,  and 
to  a  great  extent  re-written,  by  Henry  M.  Noad,  Ph.  D.,  F.R.S. 
With  numerous  Illustrations.  Cr.  8vo,  12s.  6d.  cloth. 
"We  recommend  this  book  to  the  careful  perusal  of  every  one  ;  it  may  be  truly 

affirmed  to  be  of  universal  interest,  and  we  strongly  recommend  it  to  our  readers  as  a 

guide,  alike  indispensable  to  the  housewife  as  to  the  pharmaceutical  practitioner."— 

Medical  Times. 

"  Essential  to  the  analysts  appointed  under  the  new  Act.  The  most  recent  results 

are  given,  and  the  work  is  well  edited  and  carefully  written." — Nature. 

Molhtsca. 

A  MANUAL  OF  THE  MOLLUSCA  ;  being  a  Treatise  on 
Recent  and  Fossil  Shells.  By  Dr.  S.  P.  Woodward,  A.L.S. 
With  Appendix  by  Ralph  Tate,  A.L.S.  F.G.S.  With  numer- 
ous Plates  and  300  Woodcuts.     3rd  Edition.   Cr.  8vo,  Js.6d.  cloth. 


: 
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Clocks,  Watches,  and  Bells. 

RUDIMENTARY  TREATISE  on  CLOCKS,  and  WATCHES, 
and  BELLS.  By  Sir  Edmund  Beckett,  Bart,  (late  E.  B. 
Denison),  LL.D.,  Q.C.,  F.R.A.S.,  Author  of  "  Astronomy  with- 
out Mathematics/'  &c.  Sixth  edition,  thoroughly  revised  and 
enlarged,  with  numerous  Illustrations.  Limp  cloth  (No.  6*J, 
Weale's  Series),  4s.  6d.;  cloth  boards,  $s.  6d. 

*  *  As  a  popular  and  practical  treatise  it  is  unapproached. " — English  Mechanic. 

"The  best  work  on  the  subject  probably  extant.  The  treatise  on  bells  is  un- 
doubtedly the  best  in  the  language.  To  call  it  a  rudimentary  treatise  is  a  misnomer, 
at  least  as  respects  clocks  and  bells.  It  is  the  most  important  work  of  its  kind  in 
English. " — Engineering. 

"The  only  modern  treatise  on  clock-making." — Horological  Journal. 
lt  This  admirable  treatise  on  clocks,  by  the  most  able  authority  on  such  a  subject, 
is  completely  perfect  of  its  kind."—  Standard. 

Gold  and  Gold-Working. 

THE  PRACTICAL  GOLD-WORKER;  or,  The  Goldsmith's 
and  Jeweller's  Instructor.  The  Art  of  Alloying,  Melting,  Re- 
ducing, Colouring,  Collecting  and  Refining.  The  processes  of 
Manipulation,  Recovery  of  Waste,  Chemical  and  Physical  Pro- 
perties of  Gold,  with  a  new  System  of  Mixing  its  Alloys  ;  Solders, 
Enamels,  and  other  useful  Rules  and  Recipes,  &c.  By  George 
E.  Gee.     Crown  8vo,  Js.  6d.,  cloth.  [Just  Published. 

"  A  good,  sound,  technical  educator,  and  will  be  generally  accepted  as  an 
authority.  It  gives  full  particulars  for  mixing  alloys  and  enamels,  is  essentially  a  book 
for  the  workshop,  and  exactly  fulfils  the  purpose  intended." — Horological  Journal. 
"  The  best  work  yet  printed  on  its  subject  for  a  reasonable  price.  We  have  no 
doubt  that  it  will  speedily  become  a  standard  book  which  few  will  care  to  be  with- 
out. " — Jeweller  and  Metalworker. 

Silver  and  Silver  Working. 

THE  SILVERSMITH'S  HANDBOOK,  containing  full  In- 
structions for  the  Alloying  and  Working  of  Silver,  including  the 
different  modes  of  refining  and  melting  the  metal,  its  solders,  the 
preparation  of  imitation  alloys,  methods  of  manipulation,  preven- 
tion of  waste,  instructions  for  improving  and  finishing  the  surface 
of  the  work,  together  with  other  useful  information  and  memoranda. 
By  George  E.  Gee,  Jeweller,  &c.  Crown  8vo,  with  numerous 
illustrations,  Js.  6d. ,  cloth.  \jfust  Published. 

'•  This  work  is  destined  to  take  up  as  good  a  position  in  technical  literature  as  the 
Practical  Goldworker,  a  book  which  has  passed  through  the  ordeal  of  critical  ex- 
amination and  business  tests  with  great  success." — Jeweller  and  Metalworker. 

Science  and  Scripture. 

SCIENCE  ELUCIDATIVE  OF  SCRIPTURE,  AND  NOT 
ANTAGONISTIC  TO  IT  ;  being  a  Series  of  Essays  on— 1. 
Alleged  Discrepancies ;  2.  The  Theory  of  the  Geologists  and 
Figure  of  the  Earth ;  3.  The  Mosaic  Cosmogony ;  4.  Miracles  in 
general — Views  of  Hume  and  Powell ;  5*  The  Miracle  of  Joshua — 
Views  of  Dr.  Colenso :  The  Supernaturally  Impossible ;  6.  The 
Age  of  the  Fixed  Stars — their  Distances  and  Masses.  By  Professor 
J.  R.  Young.     Fcap.  8vo,  $s.  cloth. 

*  *  Distinguished  by  the  true  spirit  of  scientific  inquiry,  by  great  knowledge,  by  keen 
logical  ability,  and  by  a  style  peculiarly  clear,  easy,  and  energetic." — Nonconformist. 

Practical  Philosophy. 

A  SYNOPSIS  of  PRACTICAL  PHILOSOPHY.  By  Rev.  J. 
Carr,  M.  A.,  late  Fellow  of  Trin.  Coll.,  Camb.  2nd  Ed.  iSmo,  $s.  cl. 
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DR.  LARDNER'S  POPULAR  WORKS. 
Dr.  Lardner  s  Museum  of  Science  and  Art. 

THE  MUSEUM  OF  SCIENCE  AND  ART.  Edited  by 
Dionysius  Lardner,  D.C.L.,  formerly  Professor  of  Natural  Phi- 
losophy and  Astronomy  in  University  College,  London.  With  up- 
wards of  1200  Engravings  on  Wood.  In  6  Double  Volumes. 
Price  £i  is.,  in  a  new  and  elegant  cloth  binding,  or  handsomely 
bound  in  half  morocco,  3U.  6d. 

"The  *  Museum  of  Science  and  Art'  is  the  most  valuable  contribution  that  has 
ever  been  made  to  the  Scientific  Instruction  of  every  class  of  society." — Sir  David 
Brewster  in  the  North  British  Review. 

"Whether  we  consider  the  liberality  and  beauty  of  the  illustrations,  the  charm  of 
the  writing,  or  the  durable  interest  of  the  matter,  we  must  express  our  belief  that 
there  is  hardly  to  be  found  among  the  new  books,  one  that  would  be  welcomed  by 
people  of  so  many  ages  and  classes  as  a  valuable  present." — Exa7niner. 

%*   Separate  books  formed  from  the  above,  suitable  for  Workmen  *s 
Libraries,  Science  Classes,  &>c. 

COMMON  THINGS  EXPLAINED.  Containing  Air,  Earth,  Fire, 
Water,  Time,  Man,  the  Eye,  Locomotion,  Colour,  Clocks  and 
Watches,  &c.     233  Illustrations,  cloth  gilt,  5^. 

THE  MICROSCOPE.  Containing  Optical  Images,  Magnifying 
Glasses,  Origin  and  Description  of  the  Microscope,  Microscopic 
Objects,  the  Solar  Microscope,  Microscopic  Drawing  and  Engrav- 
ing, &c.      147  Illustrations,  cloth  gilt,  2s. 

POPULAR  GEOLOGY.  Containing  Earthquakes  and  Volcanoes, 
the  Crust  of  the  Earth,  etc.    201  Illustrations,  cloth  gilt,  2s.  6d. 

POPULAR  PHYSICS.  Containing  Magnitude  and  Minuteness,  the 
Atmosphere,  Meteoric  Stones,  Popular  Fallacies,  Weather  Prog- 
nostics, the  Thermometer,  the  Barometer,  Sound,  &c.  85  Illus- 
trations, cloth  gilt,  2s.  6d. 

STEAM  AND  ITS  USES.  Including  the  Steam  Engine,  the  Lo- 
comotive, and  Steam  Navigation.     89  Illustrations,  cloth  gilt,  2s. 

POPULAR  ASTRONOMY.  Containing  How  to#  Observe  the 
Heavens.  The  Earth,  Sun,  Moon,  Planets.  Light,  Comets, 
Eclipses,  Astronomical  Influences,  &c.     182  Illustrations,  4^.  6d. 

THE  BEE  AND  WHITE  ANTS  :  Their  Manners  and  Habits. 
With  Illustrations  of  Animal  Instinct  and  Intelligence.  135  Illus- 
trations, cloth  gilt,  2s. 

THE  ELECTRIC  TELEGRAPH  POPULARISED.  To  render 
intelligible  to  all  who  can  Read,  irrespective  of  any  previous  Scien- 
tific Acquirements,  the  various  forms  of  Telegraphy  in  Actual 
Operation.     100  Illustrations,  cloth  gilt,  is.  6d. 

Scientific  Class- Books,  by  Dr.  Lardner. 

NATURAL  PHILOSOPHY  FOR  SCHOOLS.     By  Dr.  Lardner. 
328  Illustrations.      Sixth  Edition.      I  vol.  3^.  6d.  cloth. 
"  Conveys,  in  clear  and  precise  terms,  general  notions  of  all  the  principal  divisions 
of  Physical  Science." — British  Quarterly  Review. 

ANIMAL  PHYSIOLOGY  FOR  SCHOOLS.     By  Dr.  Lardner. 
With  190  Illustrations.     Second  Edition.     1  vol.  y.  6d.  cloth. 
"Clearly  written,  well  arranged,  and  excellently  illustrated." — Gardeners'  Chronicle. 
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DR.   LARDNER'S    SCIENTIFIC   WORKS. 

Astronomy. 

THE  HANDBOOK  OF  ASTRONOMY.    4th  Edition.    Edited 
by  Edwin  Dunkin,  F.R.S.,  Rl.  Observatory,  Greenwich.     With 
38  plates  and  upwards  of  100  Woodcuts.     Cr.  8vo,  gs.  6d.  cloth. 
M  Probably  no  other  book  contains  the  same  amount  of  information  in  so  com- 
pendious and  well-arranged  a   form." — Athenceum. 

Animal  Physics. 

THE    HANDBOOK    OF    ANIMAL    PHYSICS.     With   520 
Illustrations.     New  edition,  small  8vo,  cloth,  Js.  6d.  732  pages. 
f<  We  have  no  hesitation  in  cordially  recommending  it." — Edticational  Times. 

Electric  Telegraph. 

THE   ELECTRIC  TELEGRAPH.      New  Edition.     ByE.  B. 
Bright,  F.R.A.S,     140  Illustrations.  Small  8vo,  2s.  6d.  cloth. 
One  of  the  most  readable  books  extant  on  the  Electric  Telegraph." — Eng.  Mechanic. 

LARDNER'S  COURSE  OF  NATURAL  PHILOSOPHY. 
Mechanics. 

THE  HANDBOOK  OF  MECHANICS.     Enlarged  and  almost 
rewritten  by  Benjamin  Loewy,   F.R.A.S.     With  378  Illustra- 
tions.    Post  8vo,  6s.  cloth.  \Just  Published. 
'  The  perspicuity  of  the  original  has   been    retained,  '  and  chapters  which  had 
become  obsolete,  have  been   replaced  by  others  of  more  modern   character.      The 
explanations  throughout  are  studiously  popular,  and    care  has  been  taken  to  show 
the  application  of  the  various  branches   of  physics  to  the    industrial  arts,  and  to 
the  practical  business  of  life." — Mining  Journal. 

Heat. 

THE  HANDBOOK  OF  HEAT.     Edited  and  almost  entirely 
Re-written  by  Benjamin  Loewy,   F.R.A.S.  etc.     117  Illustra- 
tions.    Post  8vo,  6s.  cloth.  [Just  Published. 
"  The  style  is  always  clear  and  precise,  and  conveys  instruction  without  leaving 
any  cloudiness  or  lurking  doubts  behind." — Engineering. 

Hydrostatics  and  Pneumatics. 

THE  HANDBOOK  of  HYDROSTATICS  and  PNEUMATICS. 
New  Edition,  Revised  and  Enlarged  by  Benjamin  Loewy, 
F.R.A.S.  With  236  Illustrations.  Post  8vo,5j.  cl. 

"  For  those  '  who  desire  to  attain  an  accurate  knowledge  of  physical  science  with- 
out the  profound  methods  of  mathematical  investigation,'  this  work  is  not  merely  in- 
tended, but  we    adapted." — Chemical  News. 

Electricity,  Magnetism,  and  Acoustics. 

THE  HANDBOOK  of  ELECTRICITY,  MAGNETISM,  and 

ACOUSTICS.     New  Edition.     Edited  by  Geo.  Carey  Foster, 

B.  A.,  F.C.S.    With  400  Illustrations.     Post  8vo,  $s.  cloth. 

"  The  book  could  not  have  been  entrusted  to  any  one  better  calculated  to  preserve 

the  terse  and  lucid  style  of  Lardner,  while  correcting  his  errors  and  bringing  up  his 

work  to  the  present  state  of  scientific  knowledge." — Popular  Science  Review. 

Optics. 

THE  HANDBOOK  OF  OPTICS.  New  Edition.  Edited  by 
T.  Olver  Harding,  B.A.  298  Illustrations.  Post  8vo,  $s.  cloth. 

"  Written  by  one  of  the  ablest  English  scientific  writers,  beautifully  and  elaborately 
illustrated. "—Mechanic's  Magazine. 

%*  The  above  5  Vols,  form  A  Complete  Course  of  NATURAL 
Philosophy. 
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Pictures  and  Painters. 

THE  PICTURE  AMATEUR'S  HANDBOOK  AND  DIC- 
TIONARY OF  PAINTERS  :  being  a  Guide  for  Visitors  to 
Public  and  Private  Picture  Galleries,  and  for  Art- Students,  in- 
cluding an  explanation  of  the  various  methods  of  Painting  ;  In- 
structions for  Cleaning,  Re-Lining,  and  Restoring  Oil  Paintings  ; 
A  Glossary  of  Terms;  an  Historical  Sketch  of  the  Principal  Schools 
of  Painting  ;  and  a  Dictionary  of  Painters,  giving  the  Copyists 
and  Imitators  of  each  Master.  By  Philippe  Daryl,  B.  A.  Crown 
8vo,  y.  6d.,  cloth.  [Just  Published. 

"  Useful  as  bringing  together  in  a  compendious  form  an  almost  complete  bio- 
graphical stock  of  information  respecting  the  painters  of  the  world." — May/air. 

"The  bulk  of  the  book  is  occupied  by  a  dictionary  of  painters  which,  considering 
its  small  compass,  isjeally  admirable  ;  where  only  a  few  words  are  devoted  to  an  artist, 
his  speciality  is  well  indicated  ;  and  the  utility  of  a  table  of  dates  of  painters  in  so 
portable  a  form  is  unquestionable.     We  cordially  recommend  the  book." — Builder. 

Pop^Llar  Work  on  Painting. 

PAINTING    POPULARLY    EXPLAINED;    with    Historical 

Sketches  of  the  Progress  of  the  Art.    By  Thomas  John  Gullick, 

Painter,  and  John  Timbs,  F.S.A.     Fourth  Edition,  revised  and 

enlarged.    With  Frontispiece  and  Vignette.    In  small  8vo,  6s.  cloth. 

%*   This  Work  has  bee7t  adopted  as  a  Prize-book  in  the  Schools  of 

Art  at  South  Kensington. 

"  Much  may  be  learned,  even  by  those  who  fancy  they  do  not  require  to  be  taught, 

from  the  careful  perusal  of  this  unpretending  but  comprehensive  treatise. " — A  rt  Journal. 

"  Contains  a  large  amount  of  original  matter,  agreeably  conveyed,  and  will  be  found  of 

value,  as  well  by  the  young  artist  seeking  information  as  by  the  general  reader. " — Builder. 

Grammar  of  Colottring. 

A  GRAMMAR  OF  COLOURING,  applied  to  Decorative 
Painting  and  the  Arts.  By  George  Field.  New  edition,  en- 
larged and  adapted  to  the  use  of  the  Ornamental  Painter  and 
Designer,  by  Ellis  A.  Davidson.  With  new  Coloured  Diagrams 
and  numerous  Engravings  on  Wood.     l2mo,  $s.  6d.  cloth  boards. 

"One  of  the  most  useful  of  student's  books,  and  probably  the  best  known  of  the 
few  we  have  on  the  subject." — Architect. 

"  The  book  is  a  most  useful  resume  of  the  properties  of  pigments." — Bttilder. 

Geology  and  Genesis  Harmonised. 

THE  TWIN  RECORDS  of  CREATION;  or,  Geology  and 
Genesis,  their  Perfect  Harmony  and  Wonderful  Concord.  By 
G.  W.  Victor  Le  Vaux.  With  numerous  Illus.    Fcap.  8vo,  $s.  cl. 

"  We  can  recommend  Mr.  Le  Vaux  as  an  able  and  interesting  guide  to  a  popular 
appreciation  of  geological  science." — Spectator. 

Geology,  Physical  and  Historical. 

A   CLASS-BOOK   of    GEOLOGY,    PHYSICAL    and     HIS- 
TORICAL.    With  more  than  250  Woodcuts.     By  Ralph  Tate, 
A.L.S.,  F.G.S.      i2mo,  5s.,  cloth  boards. 
"  The  fulness  of  the  matter  has  elevated  the  book  into  a  manual." — School  Board 
Chronicle. 

Wood-  Carving. 

INSTRUCTIONS  in  WOOD-CARVING,  for  Amateurs;  with 
Hints  on  Design.     By  A  Lady.     In  emblematic  wrapper,  hand- 
somely printed,  with  Ten  large  Plates,  is.  6d. 
"  The  handicraft  of  the  wood-carver,  so  well  as  a  book  can  impart  it,  may  be  learnt 
from  '  A  Lady's '  publication." — Athenceum. 
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Delamotte }s  Works  on  Ilhtmination  &  Alphabets. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION  ;  for  the 
use  of  Beginners  :  with  a  Rudimentary  Treatise  on  the  Art,  Prac- 
tical Directions  for  its  Exercise,  and  numerous  Examples  taken 
from  Illuminated  MSS.,  printed  in  Gold  and  Colours.  By  F.  Dela- 
motte.    Small  4to,  gs.    Elegantly  bound,  cloth  antique. 

"A  handy  book,  beautifully  illustrated  ;  the  text  of  which  is  well  written,  and  cal- 
culated to  be  useful.  .  .  .  The  examples  of  ancient  MSS.  recommended  to  the  student, 
which,  with  much  good  sense,  the  author  chooses  from  collections  accessible  to  all,  are 
selected  with  judgment  and  knowledge,  as  well  as  taste." — Athenceum. 

ORNAMENTAL  ALPHABETS,  ANCIENT  and  MEDIEVAL ; 
from  the  Eighth  Century,  with  Numerals  ;  including  Gothic, 
Church-Text,  large  and  small,  German,  Italian,  Arabesque,  Initials 
for  Illumination,  Monograms,  Crosses,  &c.  &c.,  for  the  use  of 
Architectural  and  Engineering  Draughtsmen,  Missal  Painters, 
Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers, 
&c.  &c.  &c.  Collected  and  engraved  by  F.  Delamotte,  and 
printed  in  Colours.     Royal  8vo,  oblong,  4J.  cloth. 

"A  well-known  engraver  and  draughtsman  has  enrolled  in  this  useful  book  the 
result  of  many  years'  study  and  research.  For  those  who  insert  enamelled  sentences 
round  gilded  chalices,  who  blazon  shop  legends  over  shop-doors,  who  letter  church 
walls  with  pithy  sentences  from  the  Decalogue,  this  book  will  be  useful." — Athenceum. 

EXAMPLES  OF  MODERN  ALPHABETS,  PLAIN  and  ORNA- 
MENTAL ;  including  German,  Old  English,  Saxon,  Italic,  Per- 
spective, Greek,  Hebrew,  Court  Hand,  Engrossing,  Tuscan, 
Riband,  Gothic,  Rustic,  and  Arabesque ;  with  several  Original 
Designs,  and  an  Analysis  of  the  Roman  and  Old  English  Alpha- 
bets, large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen, 
Surveyors,  Masons,  Decorative  Painters,  Lithographers,  Engravers, 
Carvers,  &c  Collected  and  engraved  by  F.  Delamotte,  and 
printed  in  Colours.     Royal  8vo,  oblong,  \s.  cloth. 

"  To  artists  of  all  classes,  but  more  especially  to  architects  and  engravers,  this  very 
handsome  book  will  be  invaluable.  There  is  comprised  in  it  every  possible  shape  into 
which  the  letters  of  the  alphabet  and  numerals  can  be  formed,  and  the  talent  which 
has  been  expended  in  the  conception  of  the  various  plain  and  ornamental  letters  is 
wonderful. " — Standard. 

MEDIAEVAL  ALPHABETS  AND  INITIALS  FOR  ILLUMI- 
NATORS. By  F.  Delamotte,  Illuminator,  Designer,  and 
Engraver  on  Wood.  Containing  21  Plates,  and  Illuminated  Title, 
printed  in  Gold  and  Colours.  With  an  Introduction  by  J.  WILLIS 
Brooks.     Small  4to,  6s.  cloth  gilt. 

"  A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and 
all  the  colours  of  the  prism  interwoven  and  intertwined  and  intermingled,  sometimes 
with  a  sort  of  rainbow  arabesque.  A  poem  emblazoned  in  these  characters  would  be 
only  comparable  to  one  of  those  delicious  love  letters  symbolized  in  a  bunch  of  flowers 
well  selected  and  cleverly  arranged." — Sun. 

THE  EMBROIDERER'S  BOOK  OF  DESIGN  ;  containing  Initials, 
Emblems,  Cyphers,  Monograms,  Ornamental  Borders,  Ecclesias- 
tical Devices,  Mediaeval  and  Modern  Alphabets,  and  National 
Emblems.  Collected  and  engraved  by  F.  Delamotte,  and 
printed  in  Colours.    Oblong  royal  8vo,  2s.  6d.  in  ornamental  boards. 
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• 

Youatt  and  Burris  Complete  Grazier. 

THE  COMPLETE  GRAZIER,  and  FARMER'S  and  CATTLE- 
BREEDER'S  ASSISTANT.  A  Compendium  of  Husbandry. 
By  William  Youatt,  Esq.,  V.S.  12th  Edition,  enlarged  by 
Robert  Scott  Burn,  Author  of  "The  Lessons  of  My  Farm,"  &c. 
One  large  8vo  volume,  860  pp.  with  244  Illustrations.   1/.  is.  half-bd. 

"  The  standard  and  text-book,  with  the  farmer  and  grazier." — Farmers  Magazine. 
"A  treatise  which  will  remain  a  standard  work  on  the  subject  as  long  as  British 
agriculture  endures." — Mark  Lane  Express. 

Spooner  on  Sheep. 

SHEEP;  THE  HISTORY,  STRUCTURE,  ECONOMY, 
AND  DISEASES  OF.     By  W.  C.  Spooner,  M.R.V.C,  &c. 

Third  Edition,  considerably  enlarged  ;  with  numerous  fine  engra- 
vings, including  some  specimens  of  New  and  Improved  Breeds. 
Fcp.  8vo,  366  pp. ,  6s.  cloth. 

"  The  book  is  decidedly  the  best  of  the  kind  in  our  language." — Scotsman. 

'*  Mr.  Spooner  has  conferred  upon  the  agricultural  class  a  lasting  benefit  by  em- 
bodying in  this  work  the  improvements  made  in  sheep  stock  by  such  men  as 
Humphreys,  Rawlence,  Howard,  and  others." — Hampshire  Advertiser. 

'The  work  should  be  in  possession  of  every  flock-master." — Banbury  Guardian. 

Scott  Burns  System  of  Modern  Farming. 

OUTLINES  OF  MODERN  FARMING.  By  R.  Scott  Burn. 
Soils,  Manures,  and  Crops — Farming  and  Farming  Economy — 
Cattle,  Sheep,  and  Horses — Management  of  the  Dairy,  Pigs,  and 
Poultry — Utilisation  of  Town-Sewage,  Irrigation,  &c.  New  Edition. 
In  I  vol.  1250  pp.,  half-bound,  profusely  illustrated,  12s. 
"  There  is  sufficient  stated  within  the  limits  of  this  treatise  to  prevent  a  farmer 
from  going  far  wrong  in  any  of  his  operations." — Observer. 

Good  Gardening. 

A  PLAIN  GUIDE  TO  GOOD  GARDENING ;  or,  How  to 
Grow  Vegetables,  Fruits,  and  Flowers.  With  Practical  Notes  on 
Soils,  Manures,  Seeds,  Planting,  Laying-out  of  Gardens  and 
Grounds,  &c.  By  S.  Wood.  Second  Edition,  with  considerable 
Additions,  &c,  and  numerous  Illustrations.  Cr.  8vo,  5-r.,  cloth. 
**  A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide. 
The  practical  directions  are  excellent." — Athenceum. 

"  A  thoroughly  useful  guidebook  for  the  amateur  gardener  who  may  want  to  make 
his  plot  of  land  not  merely  pretty,  but  useful.and  profitable." — Daily  Telegraph. 

Profitable  Gardening. 

MULTUM-IN-PARVO  GARDENING;  or,  How  to  make  One 
Acre  of  Land  produce  ^620  a  year,  by  the  Cultivation  of  Fruits 
and  Vegetables  ;  also,  How  to  Grow  Flowers  in  Three  Glass 
Houses,  so  as  to  realise  ^176  per  annum  clear  Profit.  By  Samuel 
Wood,  Author  of  "  Good  Gardening,"  &c.  2nd  Edition,  revised. 
With  Wood  Engravings.     Cr.  8vo,  2s. ,  cloth.  [Just  Published. 

"  We  are  bound  to  recommend  it  as  not  only  suited  to  the  case  of  the  amateur  and 
gentleman's  gardener,  but  to  the  market  grower." — Gardener  s  Magazine. 

Hortoris  Underwood  and  Woodland  Tables. 

TABLES  FOR  PLANTING  and  Valuing  Underwood  and  Wood- 
land.  ByR.  Horton.   i2mo.,2J.  bound} 
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Donaldson  OMd  Burns  Stib urban  Farming. 

SUBURBAN  FARMING.  A  Treatise  on  the  Laying  Out  and 
Cultivation  of  Farms,  adapted  to  the  produce  of  Milk,  Butter  and 
Cheese,  Eggs,  Poultry,  and  Pigs.  By  the  late  Professor  John 
Donaldson.  With  considerable  Additions,  Illustrating  the  more 
Modern  Practice  by  Robert  Scott  Burn.  With  numerous 
Illustrations.     Crown  8vo,  6s.,  cloth.  [Just  Published. 

"An  admirable  treatise  on  all  matters  connected  with  the  laying-out  and  cultivation 
of  dairy  farms." — Live  Stock  Journal. 

Ewarfs  Land  Improver's  Pocket-Book. 

THE  LAND  IMPROVER'S  POCKET-BOOK  OF  FOR- 
MUL^E,  TABLES,  and  MEMORANDA,  required  in  any  Com- 
putation  relating  to  the  Permanent  Improvement  of  Landed  Pro- 
perty. By  John  Ewart,  Land  Surveyor  and  Agricultural  Engineer. 
Royal  32mo,  oblong,  leather,  gilt  edges,  with  elastic  band,  4^. 

"  Admirably  calculated  to  serve  its  purpose." — Scotsman. 
"  A  compendious  and  handy  little  volume." — Spectator. 

Htcdsons  Tables  for  Land  Valuers. 

THE  LAND  VALUER'S  BEST  ASSISTANT:  being  Tables, 
on  a  very  much  improved  Plan,  for  Calculating  the  Value  of 
Estates.  With  Tables  for  reducing  Scotch,  Irish,  and  Provincial 
Customary  Acres  to  Statute  Measure  ;  also,  Tables  of  Square  Mea- 
sure, and  of  the  Dimensions  of  an  Acre  by  which  the  Contents 
of  any  Plot  of  Ground  may  be  ascertained  without  the  expense  of 
a  regular  Survey  ;  &c.  By  R.  Hudson,  C.  E.  New  Edition, 
royal  32mo,  oblong,  leather,  gilt  edges,  with  elastic  band,  4^. 
1  cOf  incalculable  value  to  country  gentlemen  and  professional  men. " — Farmer* s  Journal. 

Complete  Agricultural  Stirveyor's  Pocket-Book. 

THE  LAND  VALUER'S  AND  LAND  IMPROVER'S  COM- 
PLETE POCKET-BOOK ;  consisting  of  the  above  two  works 
bound  together,  leather,  gilt  edges,  with  strap,  *js.  6d. 

ig^*  The  above  forms  an  unequalled  and  most  compendious  Pocket 

Vade-mecum  for  the  Land  Agent  and  Agricultural  Engineer. 

"  We  consider  Hudson's  book  to  be  the  best  ready-reckoner  on  matters  relating  to 

the  valuation  of  land  and  crops  we  have  ever  seen,  and  its  combination   with  Mr. 

Ewart's  work  greatly  enhances  the  value  and  usefulness  of  the  latter-mentioned  .  . 

It  is  most  useful  as  a  manual  for  reference." — North  of  England  Farmer. 

The  Management  of  Estates. 

LANDED  ESTATES  MANAGEMENT:  Treating  of  the 
Varieties  of  Lands,  Peculiarities  of  its  Farms,  Methods  of  Farming, 
the  Setting-out  of  Farms  and  their  Fields,  Construction  of  Roads, 
Fences,  Gates,  and  Farm  Buildings,  of  Waste  or  Unproductive 
Lands,  Irrigation,  Drainage,  Plantation,  &c.  By  R.  Scott  Burn, 
Fcp.  8vo.  numerous  Illustrations,  3*.  6d. 

Scott  Burns  Introduction  to  Farming. 

THE  LESSONS  of  MY  FARM  :  a  Book  for  Amateur  Agricul- 
turists, being  an  Introduction  to  Farm  Practice,  in  the  Culture  of 
Crops,  the  Feeding  of  Cattle,  Management  of  the  Dairy,  Poultry, 
Pigs,  &c.  By  R.  Scott  Burn.  With  numerous  Illus.  Fcp.  6s.  cl. 
*'  A  complete  introduction  to  the  whole  round  of  farming  practice." — John  Bull. 
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iA    Complete  Epitome  of   the  jj,aws  of   this 
Country" 

EVERY  MAN'S  OWN  LAWYER;  a  Handy-Book  of  the  Prin. 
ciples  of  Law  and  Equity.  By  A  Barrister,  15th  Edition, 
Revised  to  the  end  of  last  Session.  Including  a  Summary  of  the 
Judicature  Acts,  and  the  principal  Acts  of  the  past  Session,  viz. 
— The  Canal  Boats'  Act,  The  Destructive  Insects'  (or  Colorado 
Beetle)  Act,  The  Fisheries'  (Oyster,  Crab,  and  Lobster)  Act,  and 
the  Fisheries'  (Dynamite)  Act,  &c,  &c.  With  Notes  and 
References  to  the  Authorities.  Crown  8vo,  price  6s.  &d.  (saved  at 
every  consultation),  strongly  bound. 

COMPRISING  THE  LAWS   OF 
Bankruptcy — Bills  of  Exchange — Contracts  and  Agreements — Copyright 
— Dower  and  Divorce — Elections  and  Registration — Insurance — Libel 
and  Slander — Mortgages— Settlements— Stock  Exchange  Practice — 
Trade  Marks  and  Patents — Trespass,    Nuisances,   etc. — Transfer  of 
Land,  etc. — Warranty — Wills  and  Agreements,  etc.     Also  Law  for 
Landlord  and  Tenant — Master  and   Servant — Workmen    and  Apprentices — Heirs, 
Devisees,  and  Legatees — Husband  and  Wife — Executors  and  Trustees — Guardian 
and  Ward — Married  Women   and  Infants — Partners  and  Agents — Lender  and 
Borrower — Debtor  and  Creditor — Purchaser  and  Vendor — Companies  and  Asso- 
ciations— Friendly  Societies — Clergymen,  Churchwardens — Medical  Practitioners, 
&c. — Bankers — Farmers — Contractors — Stock    and    Share    Brokers — Sportsmen 
and   Gamekeepers — Farriers  and  Horse-Dealers — Auctioneers,   House-Agents— 
Innkeepers,  &c. — Pawnbrokers — Surveyors — Railways  and  Carriers,  &c.  &c. 
"  No  Englishman  ought  to  be  without  this  book." — Engineer. 
"  What  it  professes  to  be — a  complete  epitome  of  the  laws  of  this  country,  thoroughly 
intelligible  to  non-professional  readers." — Bell's  Life. 

Auctioneer  s  Assistant. 

THE     APPRAISER,    AUCTIONEER,   BROKER,    HOUSE 
AND   ESTATE  AGENT,  AND  VALUER'S  POCKET  AS- 
SISTANT, for  the  Valuation  for  Purchase,   Sale,  or  Renewal  of 
Leases,    Annuities,    and  Reversions,   and   of  property  generally ; 
with  Prices  for  Inventories,  &c.  By  John  Wheeler,  Valuer,  &c. 
Fourth  Edition,  enlarged,  by  C.  Norris.     Royal  32mo,  cloth,  $s. 
"  A  neat  and  concise  book  of  reference,   containing  an  admirable  and   clearly- 
arranged  list  of  prices  for  inventories,  and  a  very  practical  guide  to  determine  the 
value  of  furniture,  &c." — Standard. 

Pawnbroker  s  Legal  Guide. 

THE  PAWNBROKER'S,  FACTOR'S,  and  MERCHANT'S 
GUIDE  to  the  LAW  of  LOANS  and  PLEDGES.  By  H.  C. 
Folkard,  Esq.,  Barrister-at-Law,  Author  of  the  (i  Law  of  Slander 
and  Libel,"  &c.  With  Additions  and  Corrections  to  1876.  i2mo, 
cloth  boards,  3^.  6d. 

House  Property. 

HANDBOOK  OF  HOUSE  PROPERTY  :  a  Popular  and  Prac- 
tical Guide  to  the  Purchase,  Mortgage,  Tenancy,  and  Compulsory 
Sale  of  Houses  and  Land  ;  including  the  Law  of  Dilapidations  and 
Fixtures ;  with  Explanations  and  Examples  of  all  kinds  of  Valua- 
tions, and  useful  Information  and  Advice  on  Building.  By  Edward 
Lance  Tarbuck,  Architect  and  Surveyor.   i2mo,  $s.  cloth  boards. 

"We  are  glad  to  be  able  to  recommend  it." — Builder. 
"  The  advice  is  thoroughly  practical." — Laiv  Journal. 

Bradbury,  Agnew,  &  Co.,  Printers,  Whitefriarij  London. 
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£?>?  THE    TIMBER    IMPORTERS,    TIMBER    MER- 

I|rar  CHANT'S,  AND  BUILDER'S  STANDARD  GUIDE:   com-  .pQ? 

V*5^  prising  copious  and  valuable  Memoranda  for  the  Use  of  the  G  y* 

S?ft  Retailer  and  Builder.    By  Richard  E.  Grand yv  Second  Edi-  3^ 

4wv£  tion,  revised.     3s.  1& 


W 


$V\?:       tion,  revised.     3s.  ^T^Si 

|^  THE  ACOUSTICS   OF  PUBLIC    BUILDINGS,   a  !pOT 

^<jsC.       Rudimentary  Treatise  on ;  or,  the  Principles  of  the  Science  of  C  -/^ 

^f*        Sound  applied  to  the  purposes  of  the  Architect  and  Builder.  o$C^ 

*±       By  T.  Roger  Smith,  M.R.I.B.A.,  Architect.  Illustrated.  Is.  6d.  £#j£j 

CARPENTRY    AND    JOINERY,    Elementary  Prin-  X^i 


ciples  of,  deduced  from  the  Works  of  the  late  Professor  Robison,  §^5/5^ 

and  Thomas  Tredgold,  O.E.   Illustrated,   New  Edition,  with  a  tr^o^ 

Treatise  on  Joinery  by  E.  Wyndham  Tarn,  M.A.    3s.  6d.  ^.vuf't 

CARPENTRY  AND  JOINERY.    Atlas  of  35  Plates  9£&] 

to  accompany  and  illustrate  the  foregoing  book.     4to,  6s.  ^^X* 

CONSTRUCTION  OF  ROOFS,   Treatise   on  the,  as  j*J*p 

regards  Carpentry  and  Joinery.    Deduced  from  the  Works  of  5p^{ 

Robison,  Price,  and  Tredgold.    Illustrated.     Is.  6d.  ^1? 

QUANTITIES    AND    MEASUREMENTS  in  Brick-  *$$/ 

layers',    Masons',    Plasterers',    Plumbers',    Painters',    Paper-  -£$f(^? 


hangers',  Gilders',  Smiths',  Carpenters', and  Joiners'  work^  With    W^tv 


Rules  for    Abstracting   and   Hints   forj  Preparing   a    Bill   of 
3^<-cT£       Quantities,  &c.    By  A.  C.  Beaton,  Surveyor.     Is.  6d. 

5$#  LOCKWOOD    £    CO.'S    BUILDER'S    AND    CON 

g-'jff  TRACTOR'S    TRICE    BOOK  for  1878,  containing  the  latest  £g*£ 

^T  ^S  prices  of  all  kinds  of  Builders'  Materials  and  Labour,  and  of  all  Jt3^ 

cL/*-0  Trades  connected  with  Building,   &c.     Revised  and  edited  by  ^Tjt 

*M^*"  Francis  T.  W.  Miller,  Architect  and  Surveyor.     3s.  6d.  f$°t 

^3  ARCHITECTURAL  MODELLING  IN  PAPER,  the  fy$. 

^  ^c£  Art  of.    By  T.  A.  Richardson,, Architect.     Plates.     Is.  6d.  * 3^ 

^£*    VITRUV1U&  ARCHITECTURE.   Translated  from  the  S$c£: 
^Ak       Latin  by  Joseph  Gwilt,  F.S.A.,  F.R.A.S.    Plates.    5s.  &$b 

^   GRECIAN    ARCHITECTURE,   an   Inquiry  into   the   %<    ' 
l<j£       Principles  of  Beauty  in.     By  the  Earl  of  Aberdeen.     Is.  ^/ 

***   With  "  Vitruvius,"  in  one  vol.,  half -bound,  6s.  j]g> 

DWELLING-HOUSES,   a   Rudimentary  Treatise    on  ,: 
the  Erection  of,  illustrated  by  a  Perspective  View,  Plans,  Eleva- 
tions, and  Sections  of  a  pair  of  semi-detached  Villas,  with  the 
Specification,  Quantities,  and  Estimates.      By  S.  H.  Brooks, 
Architect.     New  Edition,  with  Additions.     Plates.     2s.  6d. 

MATHEMATICAL  INSTRUMENTS,  a  Treatise  on; 
y£%  in  which  their  Construction,  and  the  Methods  of  Testing,  Ad- 
K-S;  justing,  and  Using  them  are  concisely  explained.  By  J.  F. 
aVJ        Heather,  M.A.     Illustrated.     Is.  6d. 

f(£%     CROSBY  LOCKWOOD  &  CO.,  7,  STATIONERS'  HALL  COURT,  E.C. 
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